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Good reputations are often ruined in a night, as they are often 
won in a day, but good character is stable. Those who have known 
Mr. John F. Wallace well—and there are thousands who have a 
more or less intimate acquaintance with his high qualities—cannot 
reconcile this knowledge with the intemperate scoring in which 
Mr. Secretary Taft has indulged. Surely all his admirers will agree 
with the remark of one who knows him best, made immediately after 
reading the Secretary’s statement: “William Taft has not described 
John Wallace.” The situation is pitiful. Here is a man of great 
accomplishment who has spent a long life in doing good work with 
distinguished ability, beyond criticism both as toe motive and re- 
sults. He is honored with an appointment that was rightly regarded 
as one of the highest rewards of a great engineer. After a brief 
service he comes to his superior officer to give his reasons for re 
signing and finds that officer in a rage, not at all interested in the 
reasons for the resignation, but indignant at the fact, and with a 
prepared libelous address to him which is at once given to the 
press. It is easy for a Cabinet officer, one of unusual power and 
repute, to break the heart of a subordinate, but, lacking a previous 
careful investigation of the facts and deliberate judgment, it was an 
unwise and brutal use of power. Mr. Wallace is a cruelly wounded 
man, and his loyal friends will need to know that he has done 
wrong before they believe it. Nevertheless, it seems clear 
that he made a mistake in the specific manner in which 
he managed his resignation. It was too abrupt, and_ the 
order in which the facts came to the public indicated a 
primary consideration for his own interest rather than patriotism. 
The chief engineer of the Panama Canal Commission is not a gen- 
eral at the front, and he has a right, which should be unquestioned, 
to sever his connection with the enterprise of which he is the operat- 
ing head. But it is undoubtedly true that his work has a govern- 
mental—a national—character, which carries certain implied obli- 
gations not specified by contract, and not present in ordinary cor- 
porate positions. Not only the President and his cabinet, but the 
whole American people, feel keenly the responsibility of the task 
at Panama, and the importance to the national reputation of suc- 
ceeding where another nation has failed. Mr. Wallace doubtless 
saw that the principal part of the work could be carried on without 
him; he doubtless failed to appreciate the moral effect of a pre- 
cipitate resignation; of placing private duty above public duty, 
on everyone of his associates and fellow workers. It is easy to say 
that the necessary resignation of a chief engineer should not be 
made in a way that would damage the esprit de corps, yet at least 
in the early stages of the work Mr. Wallace had no more important 
task than to maintain the morale of his forces. 








A suggestion about creosoted ties: They have, in the past, 
cost too much, and attention has been given to the possibility of 
using the cheaper woods found in the United States. We do not 
need to limit ourselves to the United States in the search for avail- 


able material. Those learned in forestry tell us that before the 
middle of the present century our forests will be denuded by the 
present increasing rate of use. Canada has unmeasured forests of 
coniferous trees, whose logs will float and come to market cheaply. 
Most of these forests are doing no good in the world except to 
protect the soil. Their trees have arrived at the limit of natural 
production, for death and decay keep even pace with the natural 
growth. Virgin forest is benefited, not injured, by cutting out the big 
trees. Broadly, therefore, for the benefit of mankind, as well as 
for individual railroad interests, the Canadian forests will bear look- 
ing into. Specifically, a variety of Norway pine, known locally as 
“Princess pine,” is found in quantities described as “inexhaustible,” 
near enough to the border to cost little for transportation here. 
It is a comparatively dwarfed Norway, slower of growth and 
heavier. These Princess pine ties, 7 in. x 9 in. x 8 ft., can be de- 
livered at a profit to railroads in the northern, easterly, states for 
something less than 50 cents each, and this includes the rather oner- 
ous ad valorem duty on importation. The wood “looks” as if it 
might be the best soft wood, spike-holding, tie known. This is not 2 
scientific statement, and the subject needs further careful examin- 
ation. Effective creosoting can now be done for within 20 cents per 
tie, so that this 70-cent tie may be expected to be protected perma- 
nently against decay, while its fibre gives promise of a life of more 
than fourteen years under heavy traffic. The cost of a Georgia 
pine tie is 60 cents—more or less—and it is not commonly expected 
to last more than nine years. It usually costs as much as 15 cents 
to transport and substitute a new tie. Anyone can figure out the 
rest of this arithmetic, so that it need only to be learned whether 
or not the Princess pine ties may have some practical defects. 








Russian newspapers intimate that some of the state railroads 
may be sold to corporations or pledged for loans to the state. About 
12 years ago the government began acquiring railroads, and has 
now built up a great state system, though the policy followed did 
not indicate that an exclusively state system was aimed at, at 
least not at present. Most of the railroads built by companies had 
dividends guaranteed by the government, and its experience with 
them seemed in many respects highly unsatisfactory. That the 
railroads worked by the state have been less or more so is not 
easy to decide, as many of them have been such as private enter- 
prise would be least likely to undertake without a guarantee. From 
the accounts published, it would seem that very great advantage 
might result from a businesslike administration; but Americans 
and western Europeans are not likely to appreciate the difficulties 
in the way. In one respect Russia has avoided dangers which have 
wrecked hundreds of millions of capital in this country: it has not 
permitted the building of too many railroads in the same territory. 
Its railroads do not crowd each other even in the most productive 
districts. Thus they have, on the average, what we would call 
large earnings, though fares and freight rates are among the lowest 
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in the world. European Russia south of the latitude of St. Peters- 
burg ought to be able to support three times as much railroad as 
it has now. The very long hauls from farm to station must re 
quire a large part of the time of men and teams, and offset the 
low freight rates. But the American capitalists who may be 
tempted by the prospects there must bear in mind that Russia and 
Russians are very different from America and Americans. A new 
railroad here with fertile country for 15 or 20 miles on each side 
for which it serves as almost the sole outlet is sure to have its 
traffic grow with very great rapidity. There, the country, though 
so far from cheap transportation to market, is likely to have been 
occupied and cultivated after a fashion for a century at least, and 
the production will be changed comparatively little and very slowly 
when it becomes more profitable. 


TROLLEY FARES AND EARNINGS 





In one of the International Railway Congress issues of the 
Railroad Gazette a paper was printed tabulating the rates of fare 
charged on certain through trolley runs. Since that time this 1n- 
quiry has been carried further and returns have been tabulated 
from a number of other interurban lines (58 in all) representing 
every part of the country. The average fare per mile on these 58 
through services is 1.38 cents. The list purposely excluded the rate 
of fare on the purely, urban services of city lines. The passenger 
who travels the full distance possible for a five-cent fare in New 
York or Chicago, by making use of all the transfer privileges that are 
allowed him, will bring his average rate per mile to a figure consid- 
erably less than half this average. The additional fact that city 
lines do so large an amount of business in furnishing rapid transit 
as a convenience to persons wishing to travel only a short distance, 
paying a minimum fare of five cents, makes it quite impossible to 
reduce purely urban fares to any mileage basis for consideration, 
but the returns from thesé 58 interurban roads would certainly 
seem to indicate that there is a living profit in carrying passengers 
by trolley at a rate well under a cent and a half a mile. 

The arrangement of the principal trolley companies in the 
United States in order of their gross earnings, which appears in the 
recent issue of American Street Railway Investments, adds some 
interesting data about the operating profits of electric lines, although 
no effort is made to separate city from interurban roads. In 1904, 
according to these figures, there were 43 companies with gross re- 
ceipts of over one million dollars; the New York City Railway Com- 
pany heading the list with gross earnings of $21,894,004, and the 
Philadelphia Rapid Transit Company coming second with gross 
earnings of $16,096,362. In 1903 there were 42 companies which 
earned over one million dollars; thus only one additional company 
has come into this class during the year; but the aggregate gross 
earnings of those included amounted in 1904 to $198,644,802, as 
against $169,394,001 in 1903. There were 30 companies in 1904 that 
earned between $500,000 and $1,000,000, as against 26 companies in 
this same class in 1903, and the gross earnings were $21,483,088, as 
compared with $18,019,575. The companies having gross receipts 
between $100,000 and $500,000 numbered 144 in 1904 and 100 in 
1903, and earned $31,783,234 in 1904 and $22,875,139 in 1903. There 
were 106 companies that earned between $50,000 and $100,000 gross 
in 1904, as against 91 companies in 1903, and they earned $7,661,972 
as against $6,428,530. The last classification is that of companies 
with gross receipts between $25,000 and $50,000. Of these there 
were 82 in 1904 and 51 in 1908, and the gross earnings were $3,- 
183,982 as against $1,871,719. These figures are unfortunately not 
accurate. The 1903 figures were apparently revised for the current 
year, as they do not tally with the 1903 figures given in last year’s 
ecllaboration; but it is impossible to use the new compilation of the 
results for 1903 because the companies which have passed the boun- 
daries of a new class during the past year are not included in the 
returns for the previous year of the class they have left. Therefore, 
it has been possible to use only the new totals of the 1904 volume 
as compared with the new totals of the 1903 volume. In spite of 
this defect, the returns possess sufficient value to be very interesting. 

Of the 43 companies compared in the first class (those earning 
one million dollars or over), only four showed decreases from 1903, 
and these decreases were not important in any case. Of the 30 com- 
panies in the next class, only two showed apparent decreases. Of 
the 144 companies earning between $100,000 and $500,000 in 1904, all 
increased over the year previous except 17; while taking the last 
two classes on the list together—representing 188 companies total— 
151 increased in gross and 37 decreased. The total earnings of the 
companies listed in 1904 amounted to $262,712,078. The total earn- 
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ings of the trolley roads in these same classifications two years ago 
(in 1902) amounted to $201,593,401. 

No good figures are obtainable to show the expenses of these 
same roads in the aggregate. Certain prominent lines made a bad 
showing. For example, the Massachusetts Electric Companies came 
out last year with a deficit, after paying reduced dividends, in place 
of a small profit balance in 1903 and a handsome profit in 1902. 
Other companies, such as the United Traction Company, of Albany, 
have been able to keep down both operating expenses and interest 
charges so as to show handsome increases in net income and sur- 
plus, year by year. It is unfortunate that the form of returns made 
by the trolley roads throughout the country is not uniform, so that 
careful aggregate statistics of anything except gross earnings are 
very hard to obtain. 

An interesting commentary on the prevailing low fares on inter- 
urban lines has recently been made in the form of an agreement 
between the lines covering a considerable portion of Ohio to raise 
their minimum rate to two cents a mile. Twenty-one lines came 
into this agreement and proposed to sell interchangeable mileage 
tickets which are to be good throughout Ohio, Indiana and Michigan 
(Railroad Gazette, May 12, 1905). With the Ohio agreement in mind, 
together with the record of gross earnings and of fares charged, 
the figures at hand suggest some interesting questions, though they 
do not answer them. It is apparent that prevalent trolley fares 
are regularly made on a considerably lower basis than is thought 
possible by steam railroads; also that gross earnings have been 
increasing very rapidly on the electric properties throughout the 
country. The thing which is perhaps most necessary to know in 
forecasting the financial future of these roads is whether the prop- 
erties, viewed as a whole, are being sufficiently well maintained out 
of earnings so that increased capital expenditure will not be neces- 
sary except where it may be expected to bring in new earnings. 
If they are not—and there is reason to fear that in many instances 
this is the case—another interesting thing to know is whether 
their earnings can be substantially increased by increases in fares, 


. or whether low cost of transportation is their chief source of busi- 


ness. The recent action of the Cleveland lines will go a long way to 
help determine this. It seems quite safe to hazard a guess that the 
interurban lines have made themselves such a modern necessity 
by reason of their convenience, that they will be able to hold their 
business with a considerable increase in fares charged. 








European practice and progress in the use of rail motor cars 
has been described and discussed frequently in these columns 
in the past year, and the field existing for their extended use in this 
country and some of the advantages to accrue therefrom have been 
pointed out. The general awakening of American roads to an in- 
creasing appreciation of the possibilities attending a proper devel- 
opment of this matter is evidenced by the many efforts being made 
to produce serviceable designs of autocars for steam road service. 
In recent issues brief descriptions have been presented of two 
American designs of cars, which represent two of the three avail- 
able types, namely, steam, gasolene and gasolene-electric. Several 
designs of the second type—gasolene—are already well developed, 
the most notable being the Union Pacific car, described in 
this week’s paper. Although these three designs will each be used 
on a different road, and the different conditions of working will 
preclude making any but general comparisons, the results from the 
trial of each in service will be awaited with considerable interest. 
The Union Pacific car has been working for about three months, 
but up to the present no systematic tests have been made to deter- 
mine accurately its cost of operation in the service for which it is 
intended. However, the results of such trials as have been made 
thus far with it, prior to, and during a leisurely trip from Omaha 
ic Portland, Ore., where it will go into reguar service, have satisfied 
the Union Pacific officers so well that six more cars are being built 
of larger capacity and containing such improvements as have thus 
far shown themselves to be desirable. Unofficial reports credit the 
car with a gasolene consumption averaging 3 quarts per car mile; the 
car has capacity for twenty-five passengers. The gasolene-electric 
car built for the St. Joseph Valley Traction Company by F. M. 
Hicks & Co., described April 21st, is now making 22 miles a day, 
hauling a 45 ft. trailer and some freight cars, on a gasolene consump- 
tion per car mile also of 3 quarts. The gasolene engine is 70 h. p., 
and in factory tests showed a consumption of one pint of gasolene 
per horsepower hour. ; 

In discussions of the merits of the three types of motor cars, 
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it is not surprising to find that many motive power officers lean 
toward the steam car, expressing a belief that in the end it will be 
found more practical and satisfactory from the operating and 
maintenance standpoints than either of the other two types. It has 
been suggested by some that in a steam car burning crude oil 
would probably be found the ultimate solution of therail motor car 
problem. They point to the good results in locomotive practice witn 
crude oil in boilers not designed for its use, and argue that with a 
boiler scientifically designed to burn the oil to the best advantage, 
a chief present difficulty of the steam cars would be overcome. On 
a horsepower hour basis the cost of operation by crude oil is consid- 
erably greater than with coal, but less than with gasolene, at present 
prices for these fuels. The steam car is evidently the preferred type 
in England at present, despite the fact that they use a fireman, and 
a petrol car can, therefore, be operated with one man less, or only 
two in the crew. But the production of steam designs which enable 
the services of a fireman to be dispensed with causes this disad- 
vantage of difference of crews to disappear, the Ohio River & Co- 
lumbus car, described June 16th, being of that sort. Two-men crews, 
are, of course, out of the question with steam roads where the motor 
car service supplements the regular train service, three men, at least, 
being necessary to meet train rule requirements. The Chicago & 
Alton gasolene-electric car will carry a third man in the capacity 
of flagman. For a steam car in such service, this third man would 
have to be a fireman, as the need of keeping constant lookout 
ahead would make it unsafe to require the engineman to give any 
attention to the fire. 








May Accidents. 





The condensed record of the principal train accidents which 
occurred in the United States in the month of May, printed in an- 
other column, contains accounts of 12 collisions, 25 derailments, and 
two other accidents. Those which were most serious, or which are 
of special interest by reason of their causes or attending circum- 


stances, occurred as follows: 

Killed. Injured. 
Ctl FRARr aie Wea ao icidicca sto ce ec acincln eee deeesc 2 
SoU R ian pee Nes Bia ra- ers seo: ok oo aie eles & ane he seat elec erar one er skal acer ay Wales 23 
SiGe, “MROMMOM EE Gio pale oaaiciuseres cc oh ern enolic serene aelaa 2 2 
TAt WGRUNERIONG, TOs os. oii cee hese ve reseidnusows 0 
SOC We, PO ROE o oiosceieeciidiccea diets sad wade anes 0 


The Harrisburg (Pa.) disaster, the second in the above list, has 
already been reported in the Railroad Gazette (May 19, page 163, 
General News Section, and June 2, page 594). No additional facts 
of importance have come out since except that (1) the train was 
composed of 68 cars, exactly one-half of which were air-braked; (2) 
the engineman applied the air-brakes only moderately (5-lb. reduc- 
tion of pressure), and (3) the grade was slightly descending. 
Whether or not the car that buckled was weaker than those behind 
it is a point on which no information is vouchsafed. Since the 
accident the Pennsylvania has issued revised regulations for the 
transportation of explosives. Such shipments must be carried only 
in perfect cars, in trains of not over 30 cars, two-thirds air-braked; 
near the middle of the train but not within 10 cars of the engine. 

The derailment at Harrisburg, Texas, on the 6th, was of a kind 
which has become rather familiar in the accident records of the 
Southwest—that in which a furious fire, fed by a tender-full of oil, 
quickly destroys the wrecked cars. The Warren (Pa.) collision il- 
lustrates once more the weak and ineffective way in which we carry 
out the principle of having two men of equal authority—a conduc- 
tor and engineman—look out for the safety of trains. 

The number of electric car accidents reported in the newspapers 
‘as occurring in the month of May was 23, in which eight persons 
were killed and 184 injured. There was the usual variety of 
causes, including the failure of power while cars were standing on 
railroad crossings and brakes failing on steep grades. Among the 
electric-car accidents was a collision, near Clearwater, S. C., which 
vividly illustrates the way in which the movement of heavy cars on 
steep grades is entrusted, on electric roads, to men who by reason 
of limited experience, or lack of experience, are unfit for such a 
delicate duty. In this case two men were killed and six were 
injured, two of them fatally. An Augusta paper thus reports the 
circumstances: 

“Last night shortly after dark a special crew, composed of 
Motorman A. A. Whitmore, Conductor Gay and a negro brakeman, 
left the power house and proceeded to Clearwater, after a car of 
coal, to pull back to the power house. The trip out was success- 
fully made, and the coal car, a heavy affair of the Louisville & 
Nashville railroad, was attached to the express car, which the special 
crew was operating. The trip back to the power house was about 
successfully made when the coal car started on its runaway career. 
The brakeman was down and opening the switch on to which the 
car was to be run. The switch had to be backed on to, and evi- 
dently in going over it, the coupling broke loose. The heavy coal 
car started down the hill, increasing its momentum at every turn 
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of the wheels. The crew were unable to catch the car. They 
jumped to another and lighter power car and attempted to overhaul 
the runaway, but were unsuccessful. Those left to tell the 
tale of the collision can only say that it occurred. The first they 
knew of their danger was when they felt the shock of the collision. 
There was no other warning. They do remember that the brakes 
were suddenly applied. The number of seriously injured was lim- 
ited only by the fact that but few were on board. All in the car 
were caught like rats in a trap. There was no escape.” 








The Journal, of Atlanta, Georgia, says: “The state legislature 
should, at the coming session, take up the question of popular 
election of the railroad commissioners. These offices should be held 
directly from the people. It should not be possible to use them as 
political assets. The office of railroad commissioner is one of the 
most important in the state, The commission may exercise great 
power over the commercial and industrial destinies of the common- 
wealth. If the board is elected by the people it will be more respons- 
ive to the popular demand and more zealous in its advocacy of 
the popular interest, while if it is composed of men selected for the 
payment of political debts its members may feel inclined to let the 
public interest go and cleave to the political elements to whom 
they owe their tenure of office. If the railroad interests are able to 
dominate the politics of the state so far as to contro] a number of 
the chief executive offices, the railroad commission, which holds its 
office by appointment, will likely be a great deal more zealous in 
looking after the railroad interests than in protecting the popular 
interests. It may even become a sort of adjunct of the railroads. 
With a commission of this sort in power it is obviously harder for 
the people of the state to get a “square deal” than if there were no 
such thing as a commission. It may do more harm than it does 
good. Its chief function may be to block action.” We fear that the 
Journal’s remedy would be as bad as the disease. A commission 
that is appointed by a Governor who is favorable to the railroads 
is likely to “block action’; but how about one elected by the people? 
It will be likely to go as far in the other direction; to take such 
radical action that it will need blocking itself—by the courts. It 
will, perhaps, have a better heart for giving the people what they 
ought to have, but not so good a head. The people are prone to elect 
men who promise to be good advocates, rather than those who are of 
judicial mind; and advocates usually do nothing with the railroads 
but dispute with them, If a Governor uses railroad commissioner- 
ships to pay political .debts, the Governor himself needs to be re- 
formed. Does the Governor use judgeships for that discreditable 
purpose? If the people of a state cannot elect an independent Gov- 
ernor, what likelihood is there that they can elect strong men for 
railroad commissioners? 'That is the real need in making up any 
railroad commission—strong men. Whether or not that is the 
trouble in Georgia we shall not undertake to say; but as the 
Commission in that state has lately refused to comply with the 
request of Atlanta people for certain radical reductions in freight 
rates, one naturally queries whether the Journal’s complaint may 
not be due to the presence of too much strong-mindedness in the 
Commission rather than too little. 








All the old box cars, fences and things unsightly in any degree on the 
Baltimore & Ohio line between Pittsburg and Chicago, where it is double- 
tracked, are to be removed, the right of way to be made a thing of beauty, 
with flower beds around stations, and hillsides (cuts) graded and sodded. 


The foregoing, clipped from an Ohio paper, conveys most pleas- 
ing intelligence. Would that it could be said of a hundred other 
railroads! Whether or not the statement must be taken with the 
grain of salt which sometimes needs to be taken with advertising 
agents’ announcements we do not know; but we will assume that 
it does not. That double-track proviso is a bad enough grain of 
salt. What is the matter with beautifying a single-track division 
now and then? Why are old box cars named first in the list of 
unsightly things? We do not know. How an old box car looks 
under the genial suns of Ohio we cannot accurately state. But on 
a certain large road in another state this disfigurement would nat- 
urally be put first on the list, because it is first by its nature. And 
two box cars, one atop of the other, making a two-story shanty, may 
fairly be termed “the limit,’ especially when the combination is 
freshly painted a glaring salmon. The most encouraging words in 
this B. & O. item are “all” and “any,” in the first two lines. Next 
to a constant succession of slovenly grounds along a railroad, is a 
road with just enough flower-beds to emphasize the disagreeable 
sights by contrast. A roundhouse or a watchman’s hut, which is so 
dingy and neglected as to cause ladies in the parlor cars to look 
the other way, often becomes actually worse by putting too smart 
a face on a few square yards of the grounds around it. There is 
too strong an impression that the bosses of different departments 
of the railroad do not “consist.” 








Mr. George Rice is dead; but the soul of his fight against the 
Standard Oil Company goes marching on. The Gulf Refining 
Company, a dealer in Texas oils, has complained to the Interstate 
Commerce Commission that the Illinois Central, the Louisville & 
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Nashville, and the C., N. O. & T. P., carry petroleum oils from Louis- 
ville southward to New Orleans, for 18 cents per 100 lbs., while 
from New Orleans northward to Louisville the rate is 35 cents; and 
Cincinnati, Chicago and other places are favored in the same way. 
At the same time cottonseed oil is carried northward at about the 
same rates as petroleum oils southward; and the roads are accused 
of acting in concert to unlawfully prevent complainant from selling 
Texas oil in the north, although the northern cities want it. This 
case will furnish the material for an interesting study. The cheap 
rates for petroleum south and cottonseed oil north have been made, 
undoubtedly, to develop business; but why should not the Texas oil 
business be developed: with equal assiduity? It would be worse 
than carrying coals to Newcastle to carry oil a thousand miles north- 
ward and other oil a thousand miles southward over the same line 
and in the same cars; and yet such ideally perfect use of cars ap- 
pears to be one of the reasons why, according to the complainants’ 
statement, their oil ought to be carried more cheaply than it is. 
Certainly it ought to be good for the railroads to thus exchange 
commodities, for to exchange commodities is a chief reason why 
they have been built. But is there really such a difference between 
northern oil and Texas oil as to justify this costly transportation? 
To the ordinary man, to whom all oils look alike, it would seem as 
though the territory ought to be divided, giving the southern half 
to the Texas people and the northern half to the northern producers. 
But that proposition would introduce the question of volume of 
traffic, the personal preference of purchasers, and intangible differ- 
ences in the qualities of different oils. Evidently nothing less 
than an investigation by Commissioner Prouty will serve to illu- 
minate this illuminant. 








Riding in a runaway trolley car down a steep hill is quite 
likely to be injurious to one’s health, for a cracked skull or a 
crushed leg or foot may cause insanity or blood poisoning; but we 
should hardly have thought of asking the public health authorities 
to prevent runaways. That, however, is just what has been done 
in Yonkers, N. Y., as appears from the following press despatch: 
“While traffic on the trolley cars was at flood tide yesterday 
_ afternoon, the cars being jammed with passengers going to the auto- 

mobile races, Police Captain Woodruff and Health Officer Mulligan 
held up fifteen trolley cars at Getty Square and ordered them back 
to the depot. No heed was paid to the protests of the passengers, 
and the cars went back. Dr. Mulligan said that some time ago the 
Board of Health passed an ordinance requiring all cars to have 
sandboxes in good working order, and filled. The cars sent back 
were not equipped with sand, and were therefore dangerous to the 
crowds being carried. Yonkers is a hilly city, and on wet or rainy 
days it is dangerous to run the cars without sand.” The acts of 
health officers frequently seem extreme, and even unnecessary or 
oppressive; and some of the laws under which they act are ill- 
judged; but we shall not quarrel with this one, illogical as it may 
seem. It is good that the Yonkers Board had the “sand” to enforce 
their rule. 








TRADE CATALOGUES. 

Brake-beam Stresses.—The Damascus Brake-Beam Co., St. Louis, 
Mo., publishes a pamphlet on this subject under the title of ‘“Trans- 
verse Strain.” It is a copy of a report made several years ago by 
Mr. H, M. Perry to a beam manufacturer, after investigating a large 
-humber, of brake-beams on cars. The report is accompanied by dia- 
grams and photographs, which are reproduced. The pamphlet also 
‘jllustrates the ‘““Waycott” trussed beam, and shows a sample beam 
in the testing machine at Purdue University. 








Pinch-Bar or Car Propeller.—H. J. Gehr, Waynesboro, Pa., sends 
a folder which illustrates and describes an ingenious tool known as 
_ the “Gehr” car propeller. This tool is designed for moving cars 
by hand and is provided with a device which automatically clamps 
it to the rail head and thus prevents it from slipping while under 
pressure. 





Spray Nozzles, Injectors, Etc.—The Schutte & Koerting Co., 
Philadelphia, Pa., sends several folders which illustrate and describe 
its spray nozzles, which are used for cooling condensing water; its 
Universal double-tube injector and the Schutte-Koerting educator 
condenser, 


Oil Engines.—The De La Vergne Machine Co., New York, sends 
a folder descriptive of its “Hornsby Akroyd” oil engines. It con- 
tains figures regarding the cost of operation as well as illustrations 
of the engines which are made in sizes ranging from 1% h.p. to 
125 h.p. 








Valves.—The Crane Co., Chicago, sends its special railroad num- 
ber of The Valve World, in which is described the power plant of 
thé Railway Exchange Building, Chicago. It also contains an illus- 
trated article by O. F. Bell entitled “Illinois and Chicago’s First 
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Railroad.” It also contains illustrations and brief descriptions of 
some modern locomotives, as well as its usual amount of light read- 
ing matter. 








CONTRIBUTIONS 


The First Steel Car. 








New York, June 29, 1905. 
To the Editor of the RaiLroap GAZETTE: : 

In your issue of June 16 last, considerable space is devoted to a 
description of steel passenger car's. In the interest of historical 
accuracy I am venturing to correct a statement in your editorial 
upon the subject, which reads to the effect that the first “all-steel 
passenger cars” put in actual service were the side-entrance subur- 
ban cars on the Illinois Central, which you state antedate some 
months the Gibbs type of car used on the New York Subway. 

The Illinois Central cars are of the steel frame type, but can- 
not be called an all-steel car in the same sense that the New York 
Subway cars can. The Illinois Central car uses a steel upper frame 
for structural reasons, but uses wooden sheathing and inside trim. 
The Subway cars are all-steel and of fireproof construction through- 
cut. The outside sheathing is of steel and forms an integral part of 
the frame; the inside treatment is of metal backed with asbestos; 
the floor is of steel and plastic cement, to be proof against both fire 
and electric arcs. 

My first all-steel fireproof passenger car was designed in 1902, 
and constitutes, I believe, the first attempt to reduce to a practical 
proposition this form of construction. At the present date even, I 
believe my cars on the New York Subway are the only metal and 
fireproof passenger-carrying vehicles in regular service anywhere. 
Since the first order for these cars was given by the Subway, my 
design has been adopted for electrical service on the Long Island 
Railroad, the New York Central Railroad, and on one of the London 
underground roads. That the use of strictly all-metal passenger 
cars will become general in electric service I have no hesitation in 
predicting, and I further believe this form of construction will 
quickly demonstrate its advantages over wood framing for passen- 
ger-carrying vehicles on steam roads generally. 

I do not wish to detract in the least from the credit due Messrs. 
Sullivan and Renshaw in successfully developing what is probably 
the first practical steel frame passenger car, but I believe to the 
Interborough Rapid Transit Company of New York City should be 
given the credit in an historical record of being the first railroad 
company to adopt and place in service a successful all-steel, fire and 
electric arc-proof passenger car. GEORGE GIBBs. 








Cast-lron Wheels. 





New York, July 5, 1905. 
To the Editor of the Rattroap GAZETTE: 

The writer has read with interest the paper on “Cast-Iron 
Wheels,” by Mr. J. E. Muhlfeld, which was printed in the Railroad 
Gazette, May 5, 1905. Also, the cast-iron wheel-makers’ petition to 
the Master Car Builders’ Association at the convention held last 
month. The question is one of grave importance. Perhaps nothing 
relating to railroad equipment is of so much importance as this at 
the present moment. 

‘While a wheel of cast-iron, properly made, of good material 
and design, might be considered economical and comparatively safe 
for freight equipment, where such equipment did not exceed 60,000 
lbs. capacity, it is obvious that if it is barely strong enough for that 
service, it is wholly inadequate for a 100,000-lb. car, or else it is 
unnecessarily strong for the 60,000-lb. car, which all railroad men 
know is not the case. The experience of all railroads with cars 
of 100,000 lbs. capacity is, that their wheel mileage for this class of 
car has been greatly reduced, which means inevitably an increase 
of accidents from wheel breakage, and, consequently, a greatly in- 
creased mileage cost due to this decreased mileage and accident 
expense. All of this has occurred and is occurring, notwithstanding 
the fact that the weight of the cast-iron wheel has been increased, 
nor does it seem reasonable that the increase of weight of the cast- 
iron wheel will remedy the difficulty, for the reason that the heating 
of the wheel by brake-shoe friction and rail contact causes seams. 
and cracks to develop in the throat and across the rim, resulting in 
broken flanges, rims and plates. This being true, a wheel for this: 
heavy service should be made of a material that is intrinsically 
stronger and consequently safer than cast-iron. Mr. Muhlfeld’s 
argument is in favor of trying to improve the cast-iron wheel by 
making some changes in designs, but the fact is that the best that 
can be done in this regard will not produce a wheel of more than 
about one-fifth the strength of a steel wheel, in so far as its ability 
to resist breakage or cracks is concerned. 

Specifications, guarantees, inspections and tests, such as Mr. 
Muhlfeld recommends, are proper and in the main have been in 
existence a great many years, but it does not alter the fact, nor 
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can it, that in the case of cast-iron, the tensile strength, without 
any elongation, is probably 25,000 lbs. per square inch, and in the 
case of a pressed and rolled steel wheel, from 110,000 to 125,000 lbs. 
The margin of safety in the latter is so great that the absence of 
liability of breakage is apparent. As a proof, however, of the enor- 
mous differences between the pressed and rolled steel wheel and 
cast-iron wheel, both with regard to its ability to resist shock and to 
resist the detrimental effects of the heat action, I give below the re- 
sult of, first, a thermal test, and, second, a drop test, both of which 
were suggested by Mr. Muhlteld: 
Thermal Test. 
2-in. of molten ote poured around the rim. 


33-in. wheel from heat No. 8 33-in. wheel from heat No. 86. 
12 11sec. 


WOMNING iaic cs cae + fea oe sec. RIMENOR 20. 6-6 eo eca cs ecolaca ace 
Ring broke Red ceorewe cain 2 = min. ime TEORG Wh. iceccees min. 
Ring taken off in ........ 3 min, Ring taken off in ........ 4% min. 
PO aos cc. cces es bee 10 sec. NNO gb oc ce bc ewe cues 11sec. 
Bing WEOKO UE. o.is:0.0-066 600 3 min. oS) 8 eae 21% min. 
Ring taken off in ........ 4 min. Ring taken off in ........ 34% min, 
NT) ORC Cre 9 §s NMG 0 e155 34 os 2150. eGla'escic 9 sec. 
Ae ORONO Bees: 6.0: 0-0 6:6:0160 2% min. WRiHS DRONE IM. 60's. 6i6:6:6:6:0:0:0 3 min. 
Ring taken off in ....... » 38% min Ring taken off in ........ 4 min. 
OMNI N ORL chs 5 cia, ccuiw ae eoree * sec. WONT oe ce oicwia wie oisieioree 10sec. 
Binge DEOEC Oe. o.i.0:6:5:0c0r0re:6e min. Hinge DECKS Ith. < c.- « a c0:0 0:5: 2 + min. 
Ring taken off in ........ 3y min, Ring taken off in ........ 3% min. 
PORIEUINS co) a2 ehs'0.6-8- 67 eacereleas 15 sec. WRN ose ara Males sceie svete. 2 14s see. 
Bing: BrOkS ti «os siecscecevsse 3 min Reitig DrOKe 1h... ccc ccs ae 3 min. 
Ring taken off in ........ 4 min, Ring taken off in ........ 4 min. 
POUT oe v6 aos ie edie ects 10 _ see. Ms ONMINEORS 6 ai 9) 3(e2. ars oral sachs 10 see. 
Ming Orono: 1... 6cccccce 3% min Hime Droke fh... 6:6. cceccs 3 min. 
Ring taken off fm ...... min Ring taken off in ........ 5 min. 


Measurement after cooling revealed no difference in dicuatene 
in any of the tests. An interval of 24 hours elapsed between each 
test, to allow the wheels to cool. It will be noted, also, that double 
the quantity of molten metal was used as compared with ordinary 
cast-iron practice, as well as six applications as compared with one 
in cast-iron wheel tests. 

The analyses of these wheels are as follows: 

Wheel No. 1, from heat No. 80. Wheel No. 2, from heat No. 86. 


Per cent. Per cent. 
CATON aie nine dacesme cose ne 70 COTO ON ror pene eee pee 65 
PUGSDUONUR! | aie.s:s'0.5-s/0.c.o se-eesiaie (sh 026 OMEMORUME (oc cnc osraccecme scene 018 
WER ROEEG. 6 i 600 6:0 eilelce + crelclnats 67 RIMEMENNDS oo: 616s Selene steel saaas 75 
WUT poe siseseraie.¢ acerereyelasatare 036 RMI, aside chacalorrnsiacibe condor 039 
RMON ase acke sicraisia wcelaserecoreecalee ia eae, RRM core ero cre siuiavercnr ciara areas”. 165 
Drop Test. 


A 36-in. wheel was placed in an upright and running position, 
under a drop weight of 2,200 lbs., the distance traveled by the 
weight in descending being 8 ft. It was given 12 blows in this posi- 
tion, and, turning the wheel partially around, but still in an up- 
right position, subjected to 12 more blows, and after a third partial 
turning was given an additional 12 blows. This treatment produced 
absolutely no effect on the wheel, aside from some insignificant local 
displacements of metal where the drop came in contact with the 
wheel. 

The wheel was then placed flat and given 12 blows, without in- 
juring it in any way. It was then turned over and given 12 more 
blows. This was the extent of the test. Measurement of the wheel 
after taking it from the drop failed to discover injury in any way. 
Its roundness had not been affected and the coning remained iden- 
tically the same as when it was placed under the drop. 

It does not appear to be a debatable question as to which type 
of wheel should be used, both for economical purposes as well as 
safety. The latter should always take precedence where life as well 
as property is at stake. Railroads, however, have not been to blame 
in this matter, because steel wheels, such as the writer refers to, 
have not been produced in,quantities which would supply the wheels 
or 100,000-lb. capacity cars. 

The wheel manufacturers committee in their petition to the 
Master Car Builders’ Association make the following statement: 


Comparison of car wheels, past and present, and their construction and 


requirements of service as presented at the Cleveland meeting: 
Cc. B. standard Weight of wheel 





Capacity of ‘finished wheel in common 
car. fit. use. 
Pounds Inches. Cubical area. Pounds. 
24,000 44%,x7 3,364 525 
28,000 44, x7 13,364 550 
40,000 44%,x7 18,665 580 
50,000 5x7 20,629 500 
60,000 53 x7 22,690 600 
80,000 636 x7 31,909 625 
100,000 6%x7 37,122 650 
Comparison of 12-ton capacity equipment with 50-ton capacity equipment : 
Increase in cubic area, finished wheel fit... ........0.cccceee 177 per cent. 
PRCTORAG Welt OF FOIE: clocicc cece ccc d neque nuvicgsioe sé cele 100 «=O * 
INCKORHG WGlBE OL WHEGIS <0 ccc coe cscmsvivetecs ld seclecnes Za. 
Increase : 
Load hen aca ; formerly 24,000 lbs., now 100,000 lbs........ 76,000 Ibs. 
Tare weight of car; formerly 18,000 Ibs., now 28,000 Ibs...... 10,000 
Persaieen excess load (10 per cent. ) ; formerly 2,400 lbs., now 
WO TM cra pac oan cre ao eae o: daeeea Sule weuet saee bec ans 7,600 “ 
Ue SOOONRE 1008 6 ibis a rc censieceseaeees wacs 93,600 Ibs. 
Or, 375 per cent. 
Increase in time guarantee (2 | ap to 4 ane S VIR) cc cccccccccdaen “ “ 
Tiicredse: fh. annunl Willedge OF CATS c5 ccs ce ccces bs ceveclews 16 “« ©* 


_ Total increased requirements of our wheels. . ae . 600 per cent. 
Six hundred per cent. increased requirements for a cast-iron 
wheel with only an increase in weight of 23 per cent. has put a 
burden on cast-iron wheel makers too much for them to bear, and it 
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is not at all certain that the 23 per cent. additional weight gives 23 
per cent. additional strength, because of the difficulty of putting the 
weight in the proper place. It is, therefore, no wonder that they are 
petitioning the Association to have the guarantee reduced to a frac- 
tion of what they are willing to guarantee a wheel for 60,000-lb. cars. 

In brief, the cast-iron wheel makers might just as well have 
said “we cannot make a cast-iron wheel to safely carry a 100,000-lb. 
load,” for when they refuse to guarantee the wheel for that service, 
they have in fact said they cannot make it. 

The following table of tests of cast-iron wheels for flange break- 
age, which the cast-iron wheel makers committee submitted, is most 
significant as showing the unreliability of the combination of chilled 
and soft iron in the wheel tread and flange: 


Results of Flange Tests. 


Point of application of 





No. Breaking 
of test. Ly No. of wheel. load on flange. 
1 52,850 H. 19,413 ....... cece eee rere ee eee Between brackets. 
2 BEC TE NOES os onc aceccwanceese se Opposite bracket. 
3 49/350 Si) SE acecceeereewweni we aawees Between brackets. 
4 Ge PE BE oc wena dneaetene aware Opposite bracket. 
4a 105,000 H. 19, MA Wines Kenae eae weuuee ware Load applied on rim ; 
no fracture. 
5 Ce ee as inc cad ee Geccencunnes ‘Between brackets. 
6 48,700 - 19, * Opposite bracket. 
7 58,250 ' A Between brackets. 
8 18,000 Ki Opposite bracket. 
9 74,850 I Between brackets. 
10 72,200 H., 254 Opposite bracket. 
11 87,000 s 254 . Between brackets. 
12 68,550 i + eee nie Opposite bracket. 
13 ,30 A. C. & F. Co., wheel 650. .... Between brackets. 
14 100,000 A. C. & F. Co., ., Wheel 6% a ha oka wacara ee Opposite bracket. 
15 105,000 A.C. & F. Co., wheel 650.......... Between brackets. 
16 68,200 A.C. & F. Co., wheel G66... ....<.< Opposite bracket. 
17 79,350 A.C. & F. Co. Wheel GOG@s 6.66555 ec Opposite bracket. 
18 es a: Sa C2 er a nee - Between brackets. 
19 111,600 1904 ar Cc. B. pattern (tape 1) 700. Opposite bracket. 
20 7,000 1904 M. C. B. pattern (tape 1) 700. Between brackets. 
21 109,900 1904 M. C. B. pattern (tape 1) 700. Opposite bracket. 
22 98,900 <A. C. & F. Co., wheel (tape 2) 700 Between brackets. 


From the above it will be seen the average strength to resist 
flange breakage is 80,000 Ibs., but the significant point shown by this 
exhaustive test is the variation in the strength, ranging all the way 
from 47,750 to 111,000 lbs. More than 55 per cent. difference in the 
strength of wheels is undoubtedly a grave defect. A test for flange 
breakage of a Schoen pressed and rolled steel wheel was made by 
Mr. Geo. L. Fowler, M.E., under similar conditions to those used in 
the cast-iron wheel tests referred to above, with the result that it 
took 554,000 lbs. pressure to break it. 

The specifications, inspections and tests of cast-iron wheels are 
about as severe as it is possible to make them, and the cast-iron wheel 
makers were compelled to make the confession in their petition to 
the Master Car Builders’ Association that they cannet make a better 
wheel, and that it is not good enough for the 100,000-lb. capacity cars 
is conclusive from the fact that they refuse to guarantee them for 
more than one-third of the mileage that they guaranteed -for the 
60,000-lb. car wheel. 

The question is, what is to be done about it? To my mind 
there is but one solution, and that is, to make wheels of steel. The 
extra expense involved is more imaginary than real, because, as a 
matter of fact, on a mileage basis a pressed and rolled steel wheel 
can be produced, and is being produced, that can be sold at a price 
that would make the wheel cost per thousand miles about equal 
to that of cast-iron, and in addition be safe. 

With regard to the use of cast-iron wheels for passenger serv- 
ice, the practice is wholly indefensible. Certainly from a point of 
safety there can be no comparison between a cast-iron and a steel 
wheel, and as to the question of expense, there is absolutely no dif- 
ference. If anything, the steel wheel can make the mileage of a 
cast-iron wheel for less expense. 

Mr. Muhlfeld’s statement that it would make a difference of 
$200,000,000 in investment if steel wheels were used is somewhat 
misleading, for the reason that the necessity for equipping cars of 
60,000 Ibs. capacity and under, apparently does not exist, and is ap- 
plicable only to 80,000 and 100,000 lbs. capacity cars. There are 
probably 200,000, or say, 250,000 cars of this capacity in use, and the 
additional investment for steel wheels over the cast-iron wheels 
with which they are equipped, would probably not exceed $15,000,000 
to $20,000,000, all of which would be more than saved in increased 
mileage, and in addition there would be safety against wrecks. 

Mr. P. H. Griffin points out the fact that by using over and over 
again the old cast-iron wheels for making new ones, the metal in 
the new wheels is continually retrograding in quality, and conse- 
quently the new wheels must be getting poorer in quality from year 
to year. Comment on this point is unnecessary. Ityspeaks for itself. 

The writer was the first to develop and exployf the substitution 
of steel freight cars of 100,000 lbs. capacity, in a substantial way, 
and through that experience learned quickly that to build a 100,000- 
lb. capacity car entirely of steel and leave the very foundation (the 
wheel) of cast-iron, was immediately demonstrated by excessive 
failures of the cast-iron wheel to be radically wrong. Furthermore, 
it is a fact that the full earning capacity of 100,000-lb. steel cars is 
not obtained under present wheel practice. 

My faith in the rolled-steel wheel as an economic proposition 
for railroads is so great that, single-hapded and alone, I have spent 
nearly three-quarters of a million dollars in developing the: enter- 
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prise, and with reasonable support from railroad ofiicers, the old 
system of making car wheels for large capacity cars, fast freight 
service, and passenger equipment, will in the near future be entirely 


revolutionized. CuHAs. T. SCHOEN. 





Locomotive Valves and Valve-Gears.* 





1. What the human heart is to the body, the valves are to the 
locomotive. It is their function to control the circulation of the 
energizing vapors throughout the organism of the machine. When 
they perform well their functions, the locomotive is prompt and 
precise; if they are faulty, it limps on its course, or allows its ener- 
gies to run to waste. From the early days of locomotive operation, 
valves and their gears have challenged alike the skill of practical 
mechanics and of the professional engineers. Most men who have 
had to do with the operation of locomotives and whose abilities 
have been such as to make them responsive to their surroundings, 
bave at some time in their life, been interested in the introduction 
of some new type of valve or valve-gear. It goes without saying 
that much of this effort has been misdirected and it has not infre- 
quently happened that proposed improvements have involved mis- 
conceptions concerning fun- 
damental principles. In view 
of this fact, and because of a 
* very common interest which a ee eee 

attaches to the problem, it | aa sa 
will be profitable to discuss 
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block, occupied by the link when the cut-off is short, impose 
heavy stress upon the link hanger. The fact that this is attached 
to one side of the link leads to the introduction of ‘twisting strains 
which affect the whole system. The remedy is to be found in a 
more general adoption of the marine type of link, with double 
hangers, giving support to the link upon both sides, and having con- 
nection with a very heavy reverse shaft and arms. 

The motion communicated to the valve by the Stephenson gear 
is one which, beginning from rest, increases to maximum and 
then gradually diminishes until at the end of its travel, it comes 
to rest again. The fact that it approaches its point of rest, and 
upon reversal recedes therefrom with a relatively slow motion, 
permits the valve to be controlled in its course more easily than 
would be the case if its changes in velocity were in obedience to 
a more complicated law. The gradual change in its rate of motion 
may well be seen in a curve representing the relative movement 
of valve and piston. Figure 1. 

In the diagram of this figure, which is usually referred to as a 
valve ellipse, horizontal distances represent piston displacement, and 
vertical distances valve displacement. The figure shows two ellipses 
corresponding with two different positions of the reverse lever. 
Distance between the heavy horizontal center line and the upper 





Mip-rositm~ of Vmve 





briefly the present state of 
valve practice and to inquire 
as to its tendencies. 

The valve-gear of a mod- 
ern locomotive contends with 








conditions which are difficult 
to meet. It is designed to so 
move the valve it drives as to 
open the port by an amount 
which at running cut-off, 
usually does not exceed three- 
eighths of an inch, and at 
speed, the entire interval dur- 50 











ing which any port is open 
is less than a twentieth of a 
second. If normal steam dis- 
tribution is to be maintained, 
the valve must .move with 
great precision, since even a 40 
slight change in the extent of 
its travel, or in the time of 
its action, becomes relatively 
large when measured by the 
small port opening and the 
brief interval during which 30 





























the port is open. Moreover, 
a valve of a modern locomo- 
tive weighing with its yoke 
150 lbs. or more, requires the 
application of forces of con- 
siderable magnitude to give 20 





























it motion, and its action in- 
volves more than ten revers- 








als in its motion each sec- 5 

ond. It is necessary that 

the gear which actuates 

such a valve be free from lost motion, and that it be so stiff 
as to admit of no deformation of its parts. With this understand- 
ing of the requirement, we shall do well first to examine that type 
of valve-gear which is common in American practice, and to review 
briefly its merits and defects. 

THE STEPHENSON VALVE-GEAR. 

This gear, which is so familiar to all that I have no need to 
illustrate it, as designed to drive a flat valve, contains ten joints 
between the axle and the vaive-yoke, having motion when the gear 
is inaction. Lost motion in any of these will modify the valve 
action. Accurate fitting and the use of case-hardened parts have, 
however, made the joint of the link-motion reasonably satisfactory, 
but the average gear leaves much to be desired, in the way of 
stiffness. It is true that great progress has been made in this 
latter respect. The modern engine does not slow down on the 
hill, when the throttle opening is increased, as used sometimes to be 
the case with locomotives having bent and limber eccentric blades, 
but even in the modern locomotive the spring of parts has not been 
entirely eliminated. The principal defect at present is in the link 
and its support. The heavy valves now in use, in combination with 
the angular position with reference to the motion of the link- 





cA ae read before the Soughern and Southwestern Railway Club, by 
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Fig. 2. 


portion of either curve indicates the distance which the valve is. 
removed from its central position, and distances along the center 
line represent piston displacement; thus, in the original diagram 
from which Figure 1 was made the distance along the line A B 
from the center line to the heavier lined curve, is one and three- 
fourths inches. If we subtract the outside lap of the valve from 
this distance, the result will be the port opening. Thus, in the 
present case, the outside lap is one and one-half inches, so that the 
port opening on the line A B C D is one-fourth inch. In 
the particular case in question, the shaded area represents both 
the time and extent of the port opening. As many valve ellipses 
can be made as there are notches in the quadrant holding the 
reverse lever. Again, while I have referred only to the steam 
port opening, it should be evident since the displacement of both 
valve and piston are shown, that the time and extent of the exhaust- 
port opening can be determined as well as that for the steam port. 
The present purpose is less concerned with questions of port 
opening than with the form of the curve representing the motion 
of the valve, for I wish at this point to discuss briefly a modification. 
of existing gears designed to accelerate the valve motion when 
the piston is at the end of its stroke. It is the purpose of the class 
of devices to which I refer, to secure a quick and liberal opening of’ 
the port to hold the valve nearly stationary during admission, and- 
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to close the port promptly at cut-off. The mechanical arrange- 
ments for securing these results usually consist of the addition of 
mechanism to existing valve-gears. A number of different gears 
have from time to time been proposed and used. Whiie the means 


“employed vary greatly in different gears, the form of the valve 


Giagram will be much the same for all. In contrast with that shown 
by Figure 1, it will be a figure having the same total length and 
the same total width, but with ends much flatter, indicating the 
higher velocities of the valve on either side of its points of reversal. 
It is evident that increased acceleration requires a gear which is 
stiffer than that which is usually employed. This fact, together with 
a knowledge of the care which must be exercised in the construc- 
tion and maintenance of normal gears, suggests some of the diffi- 
culties to be met in designing and maintaining any of these accel- 
erating devices. The conception underlying the accelerated device 
is good, but the locomotive iy an extremely difficult type of engine 
upon which to employ it. The fact that in locomotive service the 
valve travel is considerable and the speeds are ofttimes enormously 
high, makes it difficult to say just how far a design may be carried 
to secure such stiffness of gear, and increase of wearing surfaces as 
may be required to perform the work imposed by any of the devices 
in question. 

Another point to be emphasized in connection with the valve 
ellipse is the small extent of port opening. The smaller of the two 
ellipses shown represents a cut-off of 20 per cent. of stroke. The 
greatest width of the shaded portion on a full-sized diagram in one- 
fourth inch, which is the maximum steam-port opening at this 
cut-off. With longer cut-offs the travel of the valve is increased, 
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and the port openings become greater, but the fact remains that 
at running cut-offs, the opening is small. 

The effect of small port-openings upon the form of the card 
will be seen by reference to Figure 2. The several cards of this 
figure are plotted in terms of speed and cut-off. Referring to them 
first by horizontal lines, those which are lowest, were made at:a 
speed of 20 miles an hour; the next highest 30 miles, the next 
40 miles, and the highest 50 miles. Viewing them in vertical lines, 
those at the extreme left represent a cut-off of 15 per cent. stroke, 
the next 20 per cent., the next 28 per cent., and the last 35 per 
cent. The wire-drawing effect may, for the purposes of illustration, 
best be seen from the four cards at 20 per cent. At the slow speed 
of 20 miles an hour, the events of the stroke are well marked, but 
as the speed increased. the points representing change of pressure 
are less clearly marked, and at 50 miles, as shown by the highest 
card, the events of the stroke cannot be located. Similar results 
appear in the cards for 28 per cent. stroke and for those at 35 
per cent. stroke. All this is the effect of wire drawing, and is typical 
of the Stephenson link motion. It is an indication that as the 
velocity both of the piston and valve increases the changes of 
pressure within the cylinder lag behind, the form of the card ap- 
proaching a smooth curve and its area diminishing. 

The fact that with a given cut-off, the cards must diminish in 
size, as the speed is increased in the manner shown by the diagram, 
Figure 2, may be made apparent from several points of view. Thus, 
it may be said that with each increment of speed, the duration of 
each stroke is shortened, and hence the amount of steam which can 
enter a given opening of port becomes less. Again, it may be made 
apparent by considering that with a given cut-off the fraction of 
the whole time which the port is opened is independent of speed. 
In an hour’s run, there will be a certain definite number of minutes 
that each port will be open, whatever may be the speed; hence 
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the volume of steam passing a port in a given time is constant 
except in so far as the flow may be modified by the conditions of 
pressure existing within the cylinder. With the total volume pass- 
ing, approaching a constant, it is evident that when the number 
of strokes increase, the amount admitted per stroke must diminish. 
It is, therefore, entirely clear that any valve actuated by a Stephen- 
son link motion, unless designed to give port openings which will 
be excessive for slow speeds, must give rise to wire-drawing at 
higher speed. 

It is commonly assumed that all wire-drawing in locomotive 
service is objectionable; whereas, there is one very useful service 
which it renders. It is that of assisting in the maintenance of 
uniform conditions upon the boiler while the engine is operating 
under widely varying conditions of speed. The significance of this 
statement will appear if we assume an engine at a speed of 20 
miles an hour with reverse lever and throttle set to make the 
demand for steam such as to put a fair working load on the boiler. 
If, now, by a change in grade, the load is diminished sufficiently 
to permit the speed to increase to 40, 50 or even 60 miles an hour, 
it will generally not be necessary to change the reverse lever or 
the throttle, the wire-drawing action coming into play to prevent 
the cylinder from taking from the boiler more steam than it can 
supply, the engine meanwhile continuing at all speeds, to work 
at or near its maximum capacity. This automatic regulation of 
power through wire-drawing is, I believe, one which means much 
both as a matter of convenience in the operation of the locomotive 
and as a factor affecting boiler repairs. In seeking to improve valve- 
gear practice, it will always be well to remember the fact that 
it is the wire-drawing action which permits a locomotive to run 
without any change in the adjustment of throttle or reverse lever at 
widely varying speeds, developing all the time a close approach to 
its maximum power. 

But there are objections to wire-drawing which are real and. 
sometimes serious. These arise from the fact that as the process 
proceeds, the cylinder action becomes less efficient. While the loss 
on this account is smaller than is generally supposed, it is well 
that the facts be understood. These may best be apprehended by 
comparing the steam used per horse-power hour for different speeds. 
Values as obtained in the tests represented by the cards, Figure 2, 
are shown by Table 1. 

Accepting for purposes of comparison, the results correspond- 
ing with a cut-off of 28 per cent., the values are as follows: 

Speed 50, Steam per I. H. P. H., 24.9. 
Speed 40, Steam per I. H. P. H., 23.7. 
Speed 30, Steam per I. H. P. H., 24.6. 
Speed 20, Steam per I. H. P. H., 25.4. 

Results for other cut-offs are substantially the same. At 60 
miles an hour, were the data available, the consumption would 
probably rise to 27 lbs. It is a principle in steam engineering 
that, other things remaining the same, the steam consumption should 
diminish with increase of speed. This principle would apply in 
locomotive service were it not for the fact that with each incre- 
ment of speed there is a change in the distribution of steam. The 
result is that while the steam consumption diminishes until a speed 
of 35 or 40 miles an hour is reached, after this point it increases, 
the losses through wire-drawing being greater than the thermo- 
dynamic gain due to the increase of piston speed. Referrirfg to the 
figures above, there can be no doubt but that the change from 
23.7 lbs. to 24.9 lbs. is due to wire-drawing. If for this series of 
tests the steam consumption had been obtained for a speed of 60 
miles, it would have shown an increase in steam consumption of 2 
lbs, or, say 10 per cent. above the minimum. 

- In conclusion, therefore, with reference to wire-drawing, with 
increase of speed, it may be said that its presence is a necessary 
accompaniment of valves and gears now common; that is, serves 
a useful purpose in regulating the demands which the cylinders 
make upon the boiler, but that, at the highest speeds, is is respon- 
sible for some increase in steam consumption. 

IMPROVED VALVE GEARS 

From the beginning of locomotive valve-gears, countless deviees 
have been proposed affecting either the valve or the gear which 
gives it motion, whereby the card may be made larger than that 
which results from the normal link-driven plain valve. A typical 
improved card is shown at A, Figure 2. Concerning such devices, 
I would note that it is usually assumed, though the assumption is 
erroneous, that anything which increases the area of an indicater 
card is desirable. For example, in Figure 2, for 20 per cent. cut-off 
and a speed of 40 miles an hour (card A), the plain outline is the 
normal card around which has been drawn a so-called improved card. 
The difference is the shaded area, and is presumably the result of 
the adoption of some new form of gear. Obviously, the shaded area 
represents increase of power. The first mistake that is made con-- 
cerning the change is that the increase in power results in no ex- 
pense. Again, while the truth of the preceding statement may be 
admitted, it is often urged that one may measure pressure and 
volume represented by two indicator cards, such as are shown by 
Figure 2, and derive therefrom an éstimate of the relative amount 
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of steam used per horse power per hour under conditions which 
each represent. Such estimates are in fact fairly reliable whea 
made between cards agreeing closely in form, and when all con- 
ditions of running are the same, but as a general proposition, noth- 
ing is more misleading. If there are differences in speed, or in 
initial or final pressure, or in the number of expansions, the per- 
centage of the total amount of steam used which is shown by the 
indicator will change. Anything which may produce a change in 
the temperature of the metal of the cylinder at any one point in 
its cycle is likely to produce changes in the whole cycle. As 
is well knowr, a considerable percentage of the steam drawn from 
the boiler for each stroke of the engine, condenses on entering 
the cylinder. While the interchange of heat causes some change 
in the amount of water in the cylinder as the piston proceeds on its 
course, by far the larger part of the initial condensation continues 
in the cylinder until the exhaust port is open, when it flashes into 
steam and disappears with the exhaust. While the process is a com- 
plicated one, and cannot within the limits of the present paper be 
accurately defined, the fact is that any change in the form of any 
line bounding an indicator card has its effect upon the amount of 
steam which must be admitted to make up the loss due to initial 
condensation. A change in the cycle remote from the period of 
admission may have as pronounced an effect on the quantity of 
steam required, as a change in the period of admission itself. 
There is, in fact, no way to measure performance of a steam en- 
gine, but by weighing of the feed or the exhaust. Again, a further 
illustration of the fact that the mere increase in the area of an 
indicator card is not significant, is to be found in the ease with 
which such increase of area may be secured. In locomotive practice, 
it is quite unnecessary to adopt a new gear. If, under the condi- 
tions prescribed, the normal card (Figure 2), is not large enough 
for the work, the reverse lever may be advanced on its quadrant 
until the cut-off is 35 per cent. of the stroke instead of 20, where- 
upon, in this particular case, the normal card becomes equal in 
size with the card representing an assumed improved gear. The 





Fig. 3—Stationary Link. 


real question, therefore, may generally be stated as follows: Is the 
improved card at 20 per cent. a better card than the normal card 
of equal area at 35 per cent. cut-off? Will the former yield a 
horse-power upon the expenditure of less steam than ihe latter? It 
is upon this latter statement that the argument rests. No device 
which seeks to improve the steam distribution in a locomotive 
can succeed which does not save steam when compared with devices 
now in use. In proportion as it saves steam, it both increases the 
efficiency of the engines and increases their maximum power, for 
since the boiler capacity is limited, a pound of steam saved is a 
pound of steam available for additional services. 

Turning now to a consideration of the margin upon which those 
who would improve valve gears have to work, it must be admitted 
that it is not large. Results have already been quoted (Table 1), 
which prove that the locomotive with all its wire-drawing, gives a 
horse-power on less than 24 lbs. of steam per hour. This is near the 
minimum. From this performance of a simple locomotive having 
normal valve gear with its narrow port openings and wire-drawing 
effects, we may turn to the Corliss engine, the action of which is 
generally accepted by all improvers of locomotive valve gears as a 
standard of perfection. Such an engine, with its large port opening, 
its prompt movement of the valves, can in fact be relied upon to 
give as good a performance as engines having any other type of 
valve gear operating under similar conditions of speed and pres- 
sure. Corliss engines having cylinders which are comparable in 
size with those of locomotives and which work under a similar range 
of pressure are, however, not common, and hence, it is not easy to 
command data for the proposed comparison. Generally simple Cor- 
liss engines work under a lower pressure than locomotives. The 
best performance of which I have been able to find record of a 
simple Corliss engine exhausting into the atmosphere, is that of 
an 18 x 48 Harris-Corliss engine, for which the steam consump- 
tion was 23.9 lbs. per hour.* The steam pressure supplied this 
engine was only 96 lbs. by a gage. On the basis given, the engine 
should, when supplied with steam at 180 lbs., which is the pressure 
under which the locomotive data were obtained, require less than 
23 lbs. of steam per horse-power per hour. Straining the facts 
applying to the two classes of engines as widely apart as a knowl- 
edge of existing data will possibly permit, we may assume that a 
Corliss engine, if given the advantage of the high steam pressure 


*Peabody’s Thermodynamics. 
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and high piston speed common in locomotive service may give a 
horse power hour, or approximately 8 per cent. less on the con- 
sumption and 2 Ibs. less of steam than the locomotive. This, then, 
is the margin upon which thosé who seek to improve the locomo- 
tive valve gear must expect to work. While it is well worth at- 
tention, it cannot revolutionize practice. 

I am aware that this statement is in conflict with the experi- 





Fig. 4—Allen Link. 


ences of many men who, having been interested in special gear, 
have found them to he 10, 20 and even 30 per cent. more efficient 
than the link motion they have displaced. A careful examination 
of such cases, however, will not fail to disclose the fact that the 
normal gear, which is made the basis of comparison, was either 
poorly designed, or in poor condition, and hence the results are 
misleading. Obviously, where two systems are involved, compari- 
son should be based upon the best type which can be selected of 
each. 
VALVE-SETTING. 

While somewhat apart trom the purpose of my discussion, I 
cannot refrain from making brief reference to the matter of valve- 
setting, for which Fig. 2 furnishes a most admirable text. Ex- 
perience both upon the testing plant and upon the road has shown 
that in setting valves care should be taken to avoid excessive lead 
at running cut-offs. Whenever the setting is such as to give a loop 
in the top of the card such as that which appears in the cards of 
the left-hand column (Fig. 2), it is safe to conclude that there is 
too much lead. Its reduction will increase the economy with which 
the engine will work at the cut-off in question. Experience also has 
shown that it is profitable so to reduce the lead as to avoid the loop 
at running cut-offs, even though there is negative lead for the longer 
valve travels. An examination of Fig. 2 is of interest in this con- 
nection. The cards at 15 per cent. cut-off already referred to, pre- 
sent too much lead, but the cut-off in question is really shorter 
than that at which any locomotive should be operated, and if it be 
assumed that these cards represent conditions which, if not imprac- 
ticable, are undesirable, which is the fact, the next column of cards 
at 20 per cent. cut-off may be accepted as those of shortest cut-off. 
Here the loop has disappeared and the form of these cards may be 
accepted as that which attends a satisfactory degree of efficiency. 
With the valves thus set, it is interesting to note that at the long- 
est cut-off of the series, namely, that of 45 per cent. stroke the 
lead is insufficient to sharpen the initial corner of the card, which, 
upon the diagram appears rounded. This, however, should create 
no concern, since the cards which are here presented, were obtained 
under conditions which have been proven to be highly efficient. 

FOREIGN VALVE-GEARS. 

Having now cousidered the frailties and virtues of the link mo- 
tion, we may inquire concerning other forms of gears which in 
foreign countries at least are in common use. In England one occa- 
sionally sees the stationary link as shown by Fig. 3, the link hanger 
of which is suspended from a fixed pin, A, while the reverse shaft 
is connected with a radius rod which communicates the motion of 
the link to the valve spindle. A modification of this gear is found 
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Fig. 5—Joy Valve Gear. 


in the straight or Allen link, shown by Fig. 4, in which both the 
link and the radius rod have connection with the reverse shaft 
which in reversing causes them to move in opposite directions. 
The Joy gear (Fig. 5), which has been, and still is, extensively 
used in English practice, requires no eccentric, but receives its 
motion directly from the main rod. The reversal of the engine 
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and changes in the travel of the valve are, in this gear, accomplished 
by varying the inciination of the curved guide along which a block 
is forced to travel with each reciprocation of the main rod. The 
guide remains stationary, except as acted upon by the reverse lever. 

As a last example from foreign practice, is presented the typi- 
cal gear of Continental Murope, namely, the Walschaert gear (tig. 
6). In this gear, motion 1s derived from the crosshead and from a 
single eccentric, or, where the geaf is outside of the frame, from 
a return crank. These motions are so combined by means of a 
system o7 connected rods and a link as to give the usual motion to 
the vaive. A radius-rod connecting with the link-block receives mo- 
tion trom the reverse shaft in reversing, and in changing the travel 
oi the valve. 

Theefact concerning these foreign gears which I most wish to 
emphasize is, that they all give a motion to the valve which may 
be represented by a valve ellipse such as that shown by Fig. 1. 
There are minor differences in the character of the resultant mo- 
tion which my present purpose will not permit me to discuss, the 
important fact being that the mechanisms in question are not to 
be regarded as reform gears. ‘They are not to be contrasted with 
the Stephenson link motion, but compared with it. They do not 
exist because they give a better steam distribution than is obtained 
from the link-motion of this country, and except as may be herein- 
after suggested, they are not superior to the gears common in this 
country. With this understanding of the matter, we may now ex- 
amine the several gears referred to, and seek to find a reason for 
their existence, in the conditions under which they are used. 

From that which has already been stated, it may be surmised that 
the Stephenson link-motion as used upon American locomotives, 
constitutes a convenient and acceptable gear. There are at least 
four good reasons why this is so, which may be enumerated as fol- 
lows: 

1. The gear gives a satisfactory distribution of steam. 

2. Its design readily adapts itself to conditions involving the 
use of a rocker between the axle and the valve, and the rocker has 











Fig. 6—Walschaert Valve Gear. 


until recently been regarded as an essential element in the design 
of the American locomotive. 

3. The accessibility of the forward driving axle and the unoc- 
cupied space between the frames in American locomotives as a point 
of attachment for eccentric, has supplied ideal conditions under 
which to develop the link motion. 

4. Other forms of gear which nave been used elsewhere have 
been thought impracticable in American service because, owing to 
the small diameter of driving wheels, which, until recently, have 
prevailed in this country, the mechanism of such gears often extend- 
ing too near the roadbed for safety. 

The stationary link (fig. 3) has proven attractive to the de- 


-Signers of many English engines, because it involves the use of a 


single eccentric, room for which is more easily found upon the 
inside connected engines common to English practice where the 
greater part of the forward axle is occupied by cranks. 

The Allen link responds to conditions similar to those which 
are met by the stationary link, but is a better design, since by it 
the lines of motion are kept much nearer the lines of force. 

The Joy valve-gear is distinctively English in its design, and 
in the extent of its use upon locomotives. With the increased size 
of the inside connected locomotive, the inside crank of the forward 


-axle gradually developed proportions which made it difficult to find 


room even for a single eccentric. 

Confronted with these conditions, the Joy gear naturally makes 
a strong appeal to the designer. This gear takes its motion from 
a connecting rod and leaves the forward driving axle to be occu- 
pied wholly by the cranks. For locomotive service the Joy gear is 
perhaps inferior to either of the other motions described, since 
irregularities in the track materially affect the distribution of steam. 
For example, when a low joint permits the wheel ®o drop, the 
connecting rod partakes of its motion and carries it on to the valve- 
gear and to the valve. 

The Walschaert gear, which is extensively used in Continental 
Europe, may be either inside or outside of the frames of the engine. 
In European practice, where inside cylinders have been much em- 
ployed, it has generally been outside of the frames. Its design 
makes a strong appeal to the designer who is forced to go outside 
of the frame with his valve motion. For this reason, its use is 
Mkely to increase in American practice. If, as many engineers 
believe, some form of balanced compound is to gain ascendency in 
this country, there will be greater difficulty in retaining the valve- 
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gcar between frames. As an illustration of this, it is of interest to 
note that the Mallet compound, built by the American Locomotive 
Company for the Baltimore & Ohio Railroad, and exhibited at St. 
Louis, is designed with Walschaert valve gears. The gear is one 
in which the metal tor the parts may be well distributed to trans- 
mit the stresses which are brought upon them, and for this reason 
it may constitute a very stiff gear, though its individual parts are 
relatively very light. A most admirable type of this gear, with 
some special adaptation to meet the requirements of the com- 
pound principle, is illustrated in the von Borries balanced compound 
locomotive, which was on exhibition during the summer at Bt. 
Louis. 

The conclusion to be drawn from the foregoing discussion should 
not be one of discouragement for those who are interested in im- 
proving the locomotive valve gears. In so far as I may have com- 
mended forms of gears now common, I have had no wish to imply 
that better ones may not be devised. The force of my argument 
is, however, that real and lasting improvement is to be looked 
for more along mechanical lines than in attempts to improve the 
character of the motion imparted to the valve. While there is a 
chance for slight saving in fuel, the real economy which may re- 
sult from the adoption of a better gear is to be found in its lower 
maintenance cost, and in the greater certainty of its action, rather 
than in pounds of coal saved. What is most desired in a valve gear 
is a mechanism which under the adverse conditions of actual loco- 
motive service, will give to the valve that precision of movement 
it is designed to have. Along these lines there is ample oppor- 
tunity to improve the present practice. 


Train Dispatchers’ Convention. 





The 18th Annual Convention of the Train Dispatchers’ Asso- 
ciation of America opened on Tuesday, June 20, at the Brown 
Palace Hotel, Denver. The Credentials Committee reported 46 mem- 
bers present. The President’s address was then read. The election 
of new members was the next business in order and the convention 
balloted upon 43 candidates, electing 40. The report of the Execu- 
tive Committee was read, congratulating the Association upon its 
continued prosperity. There is a balance of $373, in addition to 
railroad bonds to the amount of $2,000, an increase of $360 over the 
previous year in assets. The net increase in membership during 
the year was 34, and the total present membership of the Associa- 
tion is 884. The Committee on Topics reported the following five 
questions: 

1. How can forms of orders be shortened or improved, and 
how much, if any, deviation from prescribed forms may be per- 
mitted in the interest of brevity? Give instances or conditions 
where improvement might be made. 

2. Can the use of the “19” order be extended beyond the usual 
practice, i. e., giving it only to inferior trains? If so, how? Cana 
safe method be adopted for using it in every case for all trains? 

3. What form of dispatchers’ transfer do you consider best, and 
why? 

4. Do you favor a printed form for train order books for dis- 
patchers’ use? If so, what are the advantages? 

5. To what extent may a train crew continue to use orders 
after having changed their identity, i. e., assumed a train of an- 
other number or designation? Consider: First: Kinds of orders: 
(a) Annulment. (b) “Run late” orders (Form E), (c) Extra 
with right over other trains (Form G, example 3). 

Second: Manner of changing identity: (a) Running a regular 
train to terminal and returning on another. (b) Running a regular 
train but change to extra in order to exceed schedule time. (c) 
From an extra to a work extra, or vice versa. (d) “Short run” 
extras, i. e., running orders over part of the district only, another 
order being issued to complete run. (e) From one section number 
to another. 

In response to these questions papers were submitted by Messrs. 
F. H. Hadley (Pennsylvania), of Media, Pa.; J. W. Cuineen (Le- 
high Valley), Auburn, N. Y.; E. R. Gassman (L. S. & M.S), Toledo, 
O.; T. D. Dillmin (L. S. & M. S.), Youngstown, O.; D. B. Fleming 
(N. Y. C. & H. R.), Jersey Shore, Pa., and W. J. Choapman (South- 
ern Railway), Greensboro, N. C. Mr. Dillmin’s paper will be found 
in another column. 

A paper on Rule 4B, standard code, by Mr. H. A. Dalby, was 
also read. The Train Rules Committee submitted a number of sug- 
gestions for amendment for the standard code covering definitions 
and the following standard code rules: 

Rule 4 (A), 4 (B), 20, 93 and 218, and forms of orders A, B 
and K. Also a rule providing for the “X” response as a substitute 
for repetition of the order by the operator at the meeting point, in 
case of “meet” and “wait” orders. 

Two sessions of the convention were fully occupied in dis- 
cussing these topics and the reports of the Train Rules Committee. 

The election of officers resulted in the election of F. X. Meyers 
(Texas & Pacific), Marshall, Tex, for President; L. H. Phetteplace 
(N. & W.), Williamson, W. Va., for Vice-President; J. F. Mackie 
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enjoying the hospitalities of the 


fermintie is Arrowhead, at the 
Which will be traversed by this rowd in its progres 
The tnequaled seenery wlong this route will at some future thine 
form one of the chief attractions of Colorado to tout 





tindoubledtly 
Inte, No seellon of Colorado embrnces within such a limited din 
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WATE THEAT MEN 

When locomotives were sinadllband had a comparatively eany time, 
little attention was paid to the material in the water, but as they 
becume larger and were foreed to work more continuously, the 
(rouble inereaned, Tn desperation over leaky flues and cracked tire box 
Nheets, the method of jotvoduciuy sodaanh, or carbonate of soda, 
info the tender, and so to the boiler, became quite peneral, and is 
MOU tinned ab inany placer Ih time, however, it came to be recor 
nized that the boiler of a locomotive was hardly the place to do 
thin work of freeing the water from impurities, as the sludge ftled 
the lower part of the boiler, necessitating very frequent blowing off 
nnd whehing out, and the more logzient method of preparing the 
water before il wan delivered to the tender became popular, There 
are quile a number of treating planta at present io une; in some the 
apparatus is patented and in others it in homemade, All however, 
depend upon chemical action for their success, The soft sealing 
waters, containing carbonate of lime or magnonia, held in solution 
becntne the water itself in charged with carbonte acid pas, are sim 
ply treated with slaked lime, whieh unites with the free carbontle 
aeld, forming carbonate of lime This, being tosoluble in water 
free from carbonic veld, settles asa white precipitate, accompanied 
by the carbonate previously in the water in solution, The clear 
water in drawn off above the sediment, and thus none of the carbon 
alen get into the boiler, but practically pure water in delivered, As 
quick lime (from which the slaked lime in made) in a cheap sub 
stance, the cont of chemicals for such treatment in small As one 
pound of carbonate of lime requires a little more than half a pound 
of quick litte for its precipitation, we may say roughly, that) for 
each eration of carbonates in a gallon of water, we should need one 
tenth pound of time for treating 1,000 gallons, this referring, of 
course, to the inerusting carbonates of lime and magnesia With 
lime at OO cents per barrel of 200 pounds, a water containing 40 
Bratnea of carbonates of lime and magnesia, would cost but one cent 
for the necessary amount of quick lime; the cost of labor would 
depend mostly upon the size of the plant, as a large one would 
require ho more attention, perhaps, than a small one. The hard 
scaling waters are more costly to treat by six or eleht times, Sul 
phate of magnesia alone, does not form boiler scale, but when pres 
ent with carbonate of Time, a reaction takes place, and sulphate of 
lime in formed When 300 degrees temperature is reached, this. is 
precipitated, making a hard, cement-like coating on the flues and 
nheets In order to remove these sulphates from the water before 
it in supplied to the tender, it is treated with carbonate of soda, or 
Hoda ash, as it is commonly called, The chemical reaction produces 
carbonate of time and sulphate of soda, so that the carbonate of 
lime will settle, as before, As one pound of sulphate of lime re- 
quires 8h pound of 58 per cent, soda ash for its precipitation, it 
Will require one-eighth of a pound for each 1,000 gallons containing 
one grain of the sulphate per gallon, and a® soda ash is worth about 
one cent a pound, we could treat only eight graius per gallon for 
one cent per thousand gations. The cost of treatment will thus be 
seen to depend entirely upon the Ingredients in the water. 

Corroding materials, such as acids and chloride of magnesium, 
may be neutralized with quicklime or soda ash, chloride of mag 
nesium requiring about the same amount of soda ash as sulphate 
of lime 

Many of the large railroads in this country have now gone very 
extensively Into water treatment, (he Southern Pacific has made, 
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by Mr Howard Stillman, a very complete organization for this work, 
and reports are constantly issued on this subject, Irom some at 
it appears that the cost of chemicals varies from one to five 


hand 
They grade the waters as follows, according 


cents per 1000 pallons 
to the grains of inerusting matter per gallon: 

Good, less than 12 praises per gallon, 

Mair, 12 to ZO prains per paltlon, 

Voor, 20 to SO praina per pablon 

Mad, over SO grains per gallon 

Mr. G, M, toavidson, of the Chicago & North Western, has taken 
the matter up actively, and states the cost at from | to 10 cents 
per 1,000 patlons. The Union Pacific costs have been stated by Mr. 
Jo Berry from one-third cent to 344 cents per 1,000 gallons for 
chemicals only On the Sante Me, while the majority.of waters 
woud need for chemicals, from | to 6 cents’ worth per 1000 Kal- 
lous, some walters ran higher, in one case reaching 21 cents, This 
latter, however, Il was not practicable to treat, and it was abandoned 





an aw water station 

While carbonate waters can be easily and cheaply treated, and 
a comparatively pure water supplied to the boilers, it is not so 
with sulphates of lime and magnesia, After the reaction, the car- 
honate of dime formed, settles to the bottom of the tank, and can 
be blown off as “sludge,” but the sulphate of soda, the soluble re- 
Hult of the chemical change, goes into the boiler and, if in large 
quantities, ov allowed to become concentrated by evaporation, causes 
foaming, Soluble matter of over 30 grains per gallon will be likely 
to vive trouble on am locomotive, on account of the constant agita- 
tion, although 60 or 60 prains can be endured in a stationary boiler. 
Thin is illustrated by the analyses before and after treatment of a@ 
water from a driven well, in the middle west: 

Givaines, per gallon ; 

Before frentment After treatment 


Carbonate of Hine 





Cnrbonate of tagnesta KH 

Mulphate of Hine 

Sulphate of tmapnenta 

Chloride of sodium ; 1,21 1.27 

Sulphate of soda 0M 26.32 

Tnervunting solbds dO.KH $64 
ao7o Aa I 


Moluble matte 
Hlere we notice after treatment, an inercase of 21 gration per gal- 
lon in the soluble salts slightly greater than the sulphates of lime 
and magnesia Cwhieh total 194 grains in the raw water), but the 
carbonates have practically disappeared. If we take a water such as 
the following, which in found in the southeastern part of Colorado, 
we are sure to have trouble after treatment: 
Ver gallon Per gallon. 
Carbonate of Iime 10.67 grains. Sulphate of magnesia 13.02 grains. 
Sulphate of time .. Ot td Sulphate of soda 17.42 os 
Carbonate of magnesia Pe rs) me Chioride of sodium... La 
This water untreated, will form a hard seale on account of the 
sulphate of time; if treated with lime and soda ash, the carbonates 
can be settled and drawn off, but there will remain in solution from 
the sulphates of dime and magnesia about 33 grains of sulphate of 
soda, in addition to the 17.82 grains already in the water, making 
a total of about 50 grains, which would certainly give trouble from 


fouming. 
The Southern Pacific does not think it advisable to treat water 


if the soluble alkalies exceed thirty grain per gallon (whether natu- 
rally contained or introduced by chemical reaction), as troubles 
from foaming in road service with losses included may largely ex- 
ceed the cost of boiler repairs due to incrustation. As an example 
of this, one of their California waters which analyzes as follows: 


Per gallon Per gallon. 


Carbonate of lime... . 12.42 pralon, Sulphate of magnesta, 10.67 grains. 
Sulphate of time... .. 2.30) 4 Sulphate of soda - 12.82 de 
Carbonate of magnesia ?.07 = Chloride of sodlum, .. pov 


Ix considered by them as untreatable, for the reasons given abgve, 
viz., (hat if the sulphates of lime and magnesia were changed to car 
bonates and sulphate of soda, the soluble salts as a total would 
amount to over 300 grains per gallon. Another California water 
contains but 12 grains of carbonates and practically no incrusting 
sulphates, but has 45 grains of salt to the gallon, and is considered 
untreatable also. Under such cases, it seems that nothing but dis- 
(illation will get rid of the matter in solution. ‘Tannic acid and 
boiler compounds have been tried, but they are only partly sue 
cessful, 
DISTILLATION, 

Under ordinary conditions, the cost of this method of purifl- 
cation would be prohibitive, as can be plainly seen by a few simple 
calculations, Good coal should evaporate 10 Ibs. of water for each 
pound burned, from and at 212 deg. Mah., at atmospheric pressure. 
1,000 gallons, weighing about 8,000 lbs., would therefore require 800 
Ibs. of coal, and at $1.00 a ton, this would mean 40 cents a thous- 
and gallons for fuel alone. Multiple effect stills, however, can be 
procured, Which will reduce the fuel consumption, The Yargan appa- 
ratus will distil water at the rate of about 40 Ibs. per pound of coal, 
and the Goss still will double this. Under these latter conditions, 
1,000 gallons of water would require but "gee 100 Ibs. of coal, 
and at $1.00 per ton, the cost for fuel would be 5 cents, As in the 
treating plants, the labor would depend upon the size of the plant. 
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and as there are many raliroads that obtain their coal at less than 
$1.00 a ton, it is apparent that conditions may exist where the cost 
of distillation will not exceed that for chemical treatment, and the 
latter is not available for foaming waters. Such a still was experi 
mented with in the California desert on water containing over 350 
vrains of soluble alkali per gallon, and this was readily reduced to 
a workable strength, that is, less than 30 grains per gallon. At 
this point it was customary to haul water nearly 60 miles, making 
it cost fully 30 cents per thousand gallons. uel could be supplied 
at this point at the rate of $1.00 a ton, and allowing for labor and 
repairs, the cost of distilled water would run about 13 cents per 
1,000 gallons, a reduction of 17 cents under the cost by hauling in 
trains, There are many places in the west where the combination 
of cheap fuel and foaming water naturally suggests this method of 
purification, but for the ordinary carbonates of lime and magnesia, 
the chemical treatment is the proper course to pursue. The cost in 
any case, can be estimated as above outlined. 

(Vo be continued.) 


Heating and Ventilation System for a 20-Stall Roundhouse. 


The accompanying illustration clearly shows the heating and 
ventilating equipment as installed in the 20-stall roundhouse of the 
N. Y., O. & W. R. RR. at Middletown, N. Y. The equipment as shown 
consists of a Sturtevant blast wheel 7 ft. in diameter by 4 ft. in 
width. This is inclosed in a %-in. steel plate housing, the lower 
portion of which extends beneath the floor and contains the outlet 
through which the air is discharged into an underground duct. The 
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Heating and Ventilating Equipment as Applied to the Middletown Roundhouse 


of the N. Y., O. & W. R. R. 


fan is driven by a 7 in. x 101% in. direct-connected engine, and draws 
the air through a Sturtevant heater containing 6,900 ft. of 1-in. 
pipe. This equipment was installed to maintain a minimum tem- 
perature of 65 deg. in the building with a temperature o€ zero out- 
side, It is stated that during the last winter the steam was fur- 
nished from an old engine located outside of the roundhouse, as the 
new boiler could not be arranged and put in place at the time. The 
figures upon which the apparatus operated last winter are therefore 
subject to change under altered conditions of equipment. It is 
stated that with a steam pressure of 130 Ibs. on the old engine and 
with nights during the winter when the thermometer was from 
5 deg. to 20 deg. below zero, engines came into the house com- 
pletely covered with snow and were thawed out in from ome to 
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two hours. It would have taken from five to six hours to have 
thawed these engines out in the old roundhouse, which was equipped 
with steam pipes in the pits. Steam pipes in the pit are also more or 
Jess undesirable, as the men are liable to be burned aud the pipes are 
apt to be injured by heavy castings or other material falling on 
them. for the above information we are indebted to Mr. C. E. 
Knickerbocker, longr. M. of W., and others. 


Car Accountants’ Annual Meeting. 


The second annual meeting of the Association of Transportation 
and Car Accounting Officers was held at the King Kdward Hoiel, 
Toronto, Canada, June 20 and 21. The attendance of members was 
all that could be desired, very few being absent. It will be recalled 
that this organization was started under the new name a year ago, 
at the twenty-ninth annua! convention of the car accountants, and 
the eleventh of the Transportation Association, held at Washington 
when both these united to form one strong body; the present gather- 
ing, therefore, may also be rightly described as the thirtieth succes- 
sive annual meeting of the society. 

The report of the executive committee showed 168 roads had 
joined the organization—holding 198 active memberships, with a 
road mileage of 200,259 miles, and owning 1,811,917 cars; there were 
%4 associate members—20 representing car service bureaus, and 64 
fast freight and private car lines; there are also 39 honorary mem- 
bers. The treasurer reported all accounts paid and a balance on 
hand. 

No amendments were suggested to the code of per diem rules, 
the various points discussed under this head having 
relation only to the proper application and interpre- 
tation of the rules. In the operation of Rules 1, 2 
and 9, it was stated that considerable amounts of per 
diem have been found uncollectible, or have to be 
held outstanding from month to month, owing to dif- 
ferences or errors occurring in reported dates of car 
movement between delivering and receiving roads; 
and that instead of taking prompt action to determine 
which of the two is responsible for payment, these 
roads usually throw upon the distant owning road 
the almost hopeless task of settling the quarrel, and 
of optaining the per diem justly due. After discus- 
sion, the question was referred to the per diem com- 
mittee for recommendation, the general opinion being 
that the delivering road should be held responsible 
for adjusting all such cases with the receiving road, 
and of reporting the result to the car owner. 

The penalty rule (3) having” been rendered inop- 
erative in many cases, through errors in reports of 
movement of cars, the following resolution was 
brought forward and referred to the committee for 
action: 

“That any road failing to report to the owner 
the delivery of a car to connecting road, or failing 
to give correct information in reporting delivery of a 
car, Shall be held responsible to the owner for all 
penalty which could have been obtained had proper 
information been supplied.” 

Differences of opinion having developed as to the 
meaning of the reconsigning clause in Rule 6, as to 
what constitutes a reconsignment of a car at destina- 
tion to a non-per diem road—for unloading, especial- 
ly in cases where such road is not mentioned in the 
way bill—the per diem committee was authorized to 
obtain particulars of a case, and to submit it to the 
arbitration committee of the American Railway Asso- 
ciation for decision. 

The car service committee, in emphasizing the 
necessity for improved methods for the economical 
movement of L. c. L. freight, referred—as an object 
lesson—to the clearing platform and transfer facili- 
ties for consolidation of loads, installed at Elizabeth- 
port on the Central of New Jersey, describing it in 
detail; the record of one month’s work was 4,645 car 
loads received, and 4,430 forwarded, a saving of 215 cars or 4.6 per 
cent., the average loading having been brought up to 9,400 Ibs. per 
ear. 

The representative of a western road also gave the result of 
adopting similar methods at various points, supplemented by meet- 
ings of agents for instruction; the movement of 28,000 cars having 
been saved in ten months’ operations, greatly increasing the average 
load per car, and reducing the cost of movement, as well as releas- 
ing 28,000 cars for other business. 

The committee’s recommendations on the following subjects 
were adopted: 

1. When a car js offered for return trip to a road over which 
it moved in the opposite direction one year or more previously, the 
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offering road shall at the same time give data of the previous move- 
ment. 
2. For the purpose of establishing uniform practice in the 
handling of embargo notices, the transportation officer in charge of 
distribution of equipment as shown in columns of The Official Rail- 
way Equipment Register, shall be designated as the proper party to 
issue, and with whom to place embargo notices. 

3. Baggage cars with theatrical scenery.—It is the sense of this 
Asociation that it is desirable that a card way-bill or car ticket 
should accompany each car of passenger equipment moved over the 
road in other than regular service, whether loaded or empty. 

The committee on office methods and accounting, reported prog- 
ress on several important subjects, as under: 

1. Measures for preventing duplication of initials and numbers 
in marking freight equipment on the various roads. 

2. The tracing of car load shipments in interline business. 

3. Measures for securing accurate reports of cars placed on in- 
dustrial tracks, accessible to two or more per diem roads. 

4. The formulation of a concise method for computing the aver- 
age miles run per car per day on home lines, the adoption of which 
will secure uniformity in these statistics on all roads, for compara- 
tive purposes. 

In order that due consideration may be given to subjects im- 
mediately connected with transportation, it was revolved that a com- 
mittee on “transportation topics” be appointed, to which all mat- 
ters under that head shall be referred. 

On the subject of car demurrage and car service associations, 
the movement for antagonistic legislation in the shape of extended 
time and reciprocal demurrage, was touched upon, and the fact 
was stated that such legislation had been enacted in three states. 
It was the general view that such action would injure the users 
of cars more than the owners, as the demurrage rules were more pro- 
tective of the interests of the traders than of the railroads; and if 
users of cars were allowed more time to load and unload, the effect 





Fig. 3—Contour of Rail Snown in Fig. 4 After Service of Five Months. 


would be to reduce the number of cars available for load, and for 
the trade of the country. In the matter of car supply the interests 
of both railroad and trade were identical, also the same principle 
obtained as regards the prompt movement of loaded cars, so that 
legislation to compel the roads to do what they are bending their 
best energies to accomplish, seems unnecessary and anomalous. 

Mr. A. J. Elliott, of the Peoria Car Service Association, ad- 
dressed the convention by request, on this subject, and his remarks 
were enthusiastically endorsed. 

The election of officers resulted as follows: 

For President, H. L. Hunter, M., St. P. & S. S. M. Ry., Minne- 
apolis, Minn. 

For First Vice-President, D. E. Spangler, Norfolk & Western Ry., 
Roanoke, Va. 

For Second Vice-President, T. S. Bell, Pennsylvania R. R., Phila- 
delphia, Pa. 

For Secretary, G. P. Conard, Official Ry. Equipment Register, 
New York. 

For Treasurer, F. M. Luce, C. & N. W. Ry., Chicago, III. 

For Executive Committee, I. N. Seale, Southern Ry., Washing. 
ton, D. C,; H. G. Sleight, Vandalia Ry., Terre Haute, Ind. 

New Orleans was chosen as the place of the semi-annual meeting 
in November next, and Denver for the annual meeting in May or 
June, 1906. 


The Vienna “rapid transit” city railroad is not yet a mine of 
gold, though it is several years old. In 1904 its gross earnings 
were $1,031,608 and its working expenses $1,185,796, which is $109,- 
400 more than the year before. When the lines were built the city 
was almost like New York before the first elevated railroad; but 
about the time it was finished the street railroads were transformed 
into electric lines, and served better than the rapid transit lines 
for most people. The number of passengers on the latter was 6 


per cent. less in 1904 than in-1903. 
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Some Causes of Failure of Rails in Service.* 





BY ROBERT JOB, 
Chemist, Philadelphia & Reading Railway Co. 

For a number of years a careful study of causes of rail failures 
has been made by the Philadelphia & Reading Railway. The method 
followed has been in the case of each failure to forward a portion 
of the rail showing the defective condition to the test department 
with a form giving information regarding the manufacture and 
service of the rail. An investigation then followed to determine the 
cause of the failure. In a general way it may be said that when 
failure occurs owing to fracture, excessively rapid rate of wear 
under given conditions, or crushing down in track, the poor service 
is generally due to one or more of the following causes, viz.: (1) 
Pipes in the steel; (2) presence of a considerable proportion of 
blow-holes; (3) excessive segregation; (4) coarse granular struc- 
ture; (5) rough handling. In the first case’ the defect is readily 
shown by the appearance of the fractured end with its unwelded 
surfaces, and upon buffing off a section of the rail, the extent of 
the pipe is generally clearly shown, even without etching, as in 
Fig. 1. In such case the steel is in a seamy condition, and the 
layers readily split apart or crush down upon comparatively slight 
pressure, and indication of the unsoundness is usually given after 
a very short service. This general type is caused by failure at the 
mill to crop ingots down to sound steel, and such a rail is nearly 
always derived from metal from the top of an ingot, and almost 
invariably fails when tested under the drop test. When the mill 
inspection is watched closely and when it is seen that the test butt 
for the drop test is always taken from the top of the ingot, failures 
due to such pipes are relatively rare. A defect of this character is 
ore of the most dangerous which can be present, since it is liable 
to resuit in sudden crushing under light pressure, and consequently 
it should be guarded against most carefully at the inspection. 

The second cause of failure, viz., presence of considerable pro- 
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Fig. 5—Contour of Fig. 6 After Two Months’ Service. 


portion of blowholes in the steel is probably the most common de- 
fect under present mill practice, and the one which causes the 
largest number of failures in service to-day. z 

Such rails usually do not fracture after a very short service 
unless the extent of the blowholes is very pronounced, but the de- 
fects are generally noticed by the gradual mashing down of por- 
tions of the rail, accompanied generally by flowing over at the sides 
of the head, and the track men are apt to complain that the rail in 
question is “too soft,” or that it has numerous “soft spots.” Analysis 
proves, however, that the metal is not softer than that in other rails 
adjoining the defective one, but upon polishing and etching the sec- 
tion lightly with iodine or other medium it will be found that the 
steel is unsound, or in other words, that blowholes, slag and other 
foreign matter have prevented thorough welding of the steel and 
have resulted in a number of seams which break up the solidity of 
the metal and permit a slipping apart of the unwelded surfaces 
under moderate pressure, causing final fracture or crushing. In 
some cases this condition is caused by presence of slag and of oxides 
in the steel, but in the greater number of instances it is simply due 
to blowholes, and relatively little slag or oxide is present. 

Fig. 2 represents the heel of a wing rail of a frog, of the 
following analysis: 


CRPOT 5-535 nus eieislecsecwels sce 0.63 BN os 55 eo cars. 3s anette ones 0.078 
PROGDHOERS: 6 s:65%1 ses 6 0 04-0-0-0 137 REGAN ORO as c-59e onaereieieve uereiavs .874 
This rail crushed down in service upon another road into the 


condition shown, in less than five weeks. Figures 3 and 4 represent 
a batch of rails which mashed down in a few months upon another 
road to the contour’ represented by the dotted line. The unbroken 
line represents the template, and the large black areas indicate holes 
in the steel which were formed by the elongation of the metal upon 
the top of the rail when the failure began. When this section was 
polished there was no indication of an actual pipe, but upon light 
etching the cause of the weakness is very evident, showing that the 


*From a poner read at the Atlantic City meeting of The American Society 
for Testing Materials, June 29-July 1, 1905. 
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steel is so thoroughly unsound and porous that rapid crushing was 


possible. 
The composition of this rail was: 
CORIO 658s icectiawe coe ees 0.82 TERDUGUGEGMs Goce ects emne nes 0.88 
OOD 6s cose aaa -102 MBE ook selviorescwsnncene -053 
and the heat average was: 
CREDONE gi os ees a peice wee 0.59 DINO sawddscarer cc etce. 0.074 
1.06 


PRORBNOUOR isc. «6c ce ce sais 075 MRI a ooh a: ars) anole e/ «<5 
It is thus seen that a marked segregation was present as well 
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termine whether or not the form of section exerted an influence 
upon the tendency to crush in service, and it has been clearly proved 
that ability to withstand crushing under heavy service is due not 
so much to any particular form of section as to the relative free- 
dom from unsoundness jin the metal. In connection with this ques- 
tion an examination was made about a year ago upon a lot of rails 
which were removed from main track and relaid in branch lines. 
The section had a rather deep head with contour approximating 
that of a wheel flange. Practically no flowing and no crushing was 





Fig. 1—Pipe in Steel. Section Pol- Fig. 2—Wing-Rail, 
Service Five Weeks. 


ished, But Not Etched. 


as great unsoundness, and it is evident that the cropping at the mill 
had been insufficient to get to sound and reasonably homogeneous 
metal. These rails were furnished under the mill’s own specifica- 
tions and guarantee. 

The tendency of some rails to flow over and form a “lip” has 
been referred to and this frequently is attributed to mere softness 
of the steel. Our experience has been that a rail with carbon as 
low as even 0.33 per cent. wili not flow over under exceedingly heavy 
traffic, provided sound steel is present, with granular form fine 
enough to render the metal tough and strong, and in every instance 
of flowing over or of breaking down of the side or corner of the 
head, we have found presence of blowholes or other unsoundness 
uear the surface or corners uf the head of the rail, generally within 
one-eighth or one-quarter of an inen of the surface, whereas in the 
cases in which the rails have sustained long and heavy traffic we 
have found comparative freedom from such defects. A case of this 
kind which was investigated a couple of years ago will illustrate 
the point. A number of rails from a single rolling had mashed 
down ir track after two months’ wear to the general form repre- 
sented by Fig. 5, the broken line representing the template. These 





Fig. 4—-Unsound Steel, Five Months’ 
Service. 


Unsound Steel. 


found in these rails after 15 years’ service, while a number of rails 
of the A. S. C. E. section laid in adjoining parts of the same track 
had crushed and otherwise failed in a very few years. The com- 
position of the different lots showed comparatively little variation, 
but in the case of the rails which crushed in service we invariably 
found unsoundness, of the general type indicated by Fig. 6, whereas 
in the good rails the steel was practically sound within 1% in. of 
the surface of the top and sides of the head. In other words, the 
good service was due mainly to the greater care exercised in the 
manufacture of the earlier rails and their consequent relative free- 
dom from unsoundness. 

Up to this point we have made little mention of granular struc- 
ture of the metal, and it may be inferred that this has little influ- 
ence upon the permanency of the rail in track. On the contrary 
we have reason to regard a uniform fine granular structure of 
high importance both in reducing rate of wear and in cutting down 
liability of fracture, but it is an unfortunate fact that the very best 
of steel as regards granular form or composition may be completely 
and quickly ruined, from the standpoint of efficiency in track, or in 
other words, as to its value as a rail, by failure in manufacture to 














Fig. 6—Unsound Steel, Service Two Fig. 7—Sound Steel, Service Two Fig. 8—Segregated Rail. Broke 
Months. Crushed Down as Shown Months. Rail Next in Track to Under Drop Test. 
in Fig. 5. Fig. 6. 


defective rails were upon curves and upon tangent, and were from 
various heats throughout the rolling, but rails from the same heats 
and immediately adjoining the defective rails were unaffected by 
the traffic. 

It was found that composition had nothing to do with the 
failures, but upon polishing and etching the sections we found in 
the cases in which flowing and splitting occurred that the steel 
was unsound, as indicated in Fig. 6, while the rails adjoining 
were in good condition were of sound steel, as indicated in Fig. 7. 
We have also investigated a considerable number of rails to de- 


ensure reasonable freedom from unsoundness. This to our mind is 
an integral point in the manufacture of rails, for if any material 
degree of unsoundness exists in the rail within a distance, say, of 
Y% or \% in. from the head or sides, and more particularly near the 
upper corners, unsatisfactory service under heavy traffic is almost 
certain to result regardless of the composition or method of rolling. 
Such at least has been our invariable experience. As to injurious 
segregation, we find that relatively few failures in track are due to 
this condition. If ingots are not properly cropped, or if they are 
allowed to remain in the furnace with the interior of the ingot in 
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a jiquid condition for an excessive time, segregation, of course, re- 
suits, and if the test butt from each heat is taken, as should in- 
variabiy be done, from the top of the ingot, badly segregated rails 
will fail, and consequently under such conditions careful guarding 
against segregation is as much to the interest of the manufacturer 
as to that of the consumer. Fig. 8 represents one such rail which 
failed under the drop test, and the extent of the segregation is shown 
by the fact that the proportion of carbon at the outside averaged 
0.49 per cent., while at the center of head borings taken with a % in. 
drill averaged 0.76 per cent. 

Also it will be noted that blowholes extend all along the top of 
the head. Such cases as this are, however, rare. 

Under “failures due to rough handling’ we have found a con- 
siderable number from time to time. ‘he initial fracture may, of 
course, occur either at the mill at straightening presses or in load- 
ing into high side cars and letting fall upon other rails 5 ft. or 
more be.ow, or in letting the rails fall from the loader 6 or 7 ft. 
upon the ground, and the same thing, of course, may occur after re- 
ceipt of the rails in unloading unless they are skidded out or other- 
wise gotten to the ground without any considerable shock. Careful 
inspection will remedy this condition. A fracture of this type is 
characteristic. It begins generally across the base of the rail and 
extends up a short distance into the web, then it works along the 
web sometimes for a distance of 6 ft. or more, with the face of 
the fracture in a plane at right angles to a vertical line down 
through the rail, and the steel finally snaps off up through the head. 
- A fracture due to this cause can generally be identified at a glance 
and can be distinguished from a fracture caused by pipes, since 
the latter extend with the unwelded faces more or-less parallel with 
the contour of the rail. To sum up, the results of our investigation 
indicate that the greater part of the difficulty which occurs to-day 
with rails under heavy traffic is due to unsound condition of the 
steel, a condition which existed in comparatively slight degree in the 
earlier rails. There bas been a marked improvement in practice 
at some of the mills over that generally prevalent a decade or two 
ago, and this has resulted at such mills in producing a much finer 
granular form throughout the section and hence a tougher and bet- 
ter wearing rail if only the metal were sound, but unfortunately 
in the essential element of soundness of the steel there has been 
direct retrogression, making it appear that the main attention in 
the manufacture has been fixed upon quantity and not quality of 


the output. 


The Union Pacific Gasolene Motor Car. 





Union Pacific gasolene motor car No. 1 was described in the 
Railroad Gazette March 10th. The road has issued a pamphlet con- 
cerning this car showing a floor diagram, which is reproduced here- 
with, giving the following information not contained in the descrip- 
tion above: mentioned. 

The motive power is a six-cylinder gasolene engine of 100 h.p. 
The cylinders are 8 in. x 
10 in., of the upright type, 
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from 100 ft. on, however, the acceleration is very rapid. On a level 
or ¥% of one per cent. grade the car starts readily on high speed, 
direct connected, without the use of gears; although on anything 
over a % of one per cent. grade, or with a heavy trailer, it is neces- 
sary to use the gear speeds. 

The car is easily controlled by one operator and can be stopped 
and backed up at will, although it is designed to run in one direc- 
tion. The vibration and noise of the engine have been almost entirely 
eliminated; in fact, when the car is in motion neither of these can 
be distinguished. The exhaust of the engine is destroyed in a 
muffler, the burnt gases escaping at the rear of the car without in- 
convenience from same. 

The car was completed and turned out of the shops during the 
last?’ week in March, 1905. Before being tested in actual road service 
it was operated and thoroughly broken in around the Omaha shops 
and vicinity. During these tests it was coupled to two passenger cars 
—a, standard mail car weighing 52,100 lbs. and a standard coach 
weighing 60,000 lbs. These cars were successfully started and 
accelerated, both on a descending grade and on a 1-3 of one per cent. 


‘ascending grade, the motor thus starting a total load of 152,100 Ibs. 


Pulling the standard mail car weighing 52,100 lbs., a trip was 
made to South Omaha and return. This is up a 1.6 per cent. grade, 
which was ascended at thei.raté *of 11 m. p. h., the total load 
pulled being 94,000 lbs. In atfother test the motor car successfully 
ascended a sharp grade of 7:8.per cent., or about 400 ft. to the mile, 
the car being stopped and Starter repeatedly on the grade. 

Itinerary of Runs.—On’ April 2, 1905, the car was given its 
initial long distance run. Leaving Omaha at 10 a. M., the run was 
made west to Valley on the main lNne:of the Union Pacific, a distance 
of 34.8 miles, and the performance of the car was most satisfactory. 
especially on the return trip, when the schedule for passenger trains 
was easily maintained. 

April 10th a second test trip to Valley and return was made, the 
entire run—both eastbound and westbound—being practically made 
on high speed. 

April 16th the car was sent to Grand Island, Neb., and made 
the entire run of 154 miles in a most satisfactory manner. 

April 17th to 22nd, inclusiye, the motor car was in regular serv- 
ice on the branch line between Grand Island and St. Paul, Neb., 
making two round trips, or 89 miles, each day. 

April 28rd, the car made the run from Grand Island to North 
Platte, a distance of 137 miles. 

April 24th the run was made from North Platte to Denver, 278 
miles, without delay other than meeting trains, delays for orders, etc. 

April 26th car made a trip from Denver to Brighton and return, 
distance 42 miles. 

April 27th to 29th, the car was in regular service between Den- 
ver and Greeley, making one round trip of 107 miles each day. 

April 30th the car ran from Denver, Col., to Laramie, Wyo., 
distance 164 miles. Leaving Cheyenne, the ascent of Sherman Hill, 
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A synchronizer facilitates 
and simplifies the chang- 
ing of speeds. A reverse 
throttle and spark levers are all conveniently located and in easy 
reach of the operator. Immediately in front of him is the air-brake 
valve lever and the emergency spark cut-out, which enable the oper- 
ator to stop the engine and apply the full brake power in less than 
half a second. Spark current is furnished by eight ‘cells of battery, 
with a “make and break” spark device. 

The clutches and controlling devices are all mechanical and of 
the simplest design. Special effort has been made to do away with 
the complicated machinery ordinarily used in utilizing gasolene 
power for propelling cars of this kind. By means of a special chain, 
the engine crank shaft drives direct on to the driving axle. 

The car is intended for service on 4 per cent. grades, with fre- 
quent stops, and is therefore at present geared to a maximum speed 
of about 35 m. p. h., but with slight changes, if desired, it could be 
very easily speeded to 6) m. p. h. The acceleration of the car from 
standstill to 300 f. p. m. is superior to any electric car of the same 
horse-power. The acceleration for the first 50 ft. is much slower 
than the electric car (there is no uncomfortable jerk in starting); 


Plan of Union Pacific Gasolene Motor Car. 


the summit of the Rocky Mountains, was made, the 27 miles of steep 
grade being accomplished without difficulty. 

May ist the car left Laramie for Salt Lake City. It arrived at 
Salt Lake City on the morning of May 4th. Since leaving Omaha 
April 16th it has made, entirely under its own power, a distance of 
2,095 miles, and the performance of the car has been most satis- 
factory in every respect. May 19th it arrived at Portland, Ore., its 
destination, to go into regular service. 

It should be stated that the car has required but slight running 
repairs and has not been out of commission since starting on its 
journey. 


Certain members of councils of departments in France, and 
also corresponding officials of arrondissements, which are sub-di- 
visions of departments, intimated to the cabinet that it would be 
well if they were provided with free passes. Their request was 
denied; it was looked upon as the thin edge of a wedge. 
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New Chief Engineer for Panama. 

Mr. John F. Stevens has been appointed Chief Engineer of the 
Panama Canal, succeeding Mr. John IF. Wallace. Mr. Stevens had 
been selected by the government as Government Railway Expert in 
the service of the Philippine Commission, under whose supervision 
about 1,000 miles of railroads in the Philippines were to be built 
with government aid. He was to have accompanied Secretary Taft 
on his trip recently begun to the Philippines. Mr. Stevens was born 
at Gardiner, Me., April 25, 1853. From 1875 to 1876 he was Assist- 
ant Engineer of the city of Minneapolis. In the latter year he took 
up railroad work and was Assistant Engineer on the Sabine Pass 
& Northwestern, the Denver & Rio Grande, the Chicago, Milwaukee 
& St. Paul, the Canadian Pacific, the Duluth, South Shore & Atlantic, 
and the Spokane Falls & Northern. He was appointed Principal 
Assistant Engineer of the Great Northern in 1890, and in 1895 was 
promoted to be Chief Engineer of that company. While in charge 
of the location and building of the western end of the Great North- 
ern, he was personally engaged in engineering work of the most 
pioneer sort, necessitating long and dangerous trips into the moun- 
tain wildernesses. Stevens Pass, in the Cascade Mountains, was 
named after him. Mr. Stevens also laid out the famous “Switch- 
back,” rebuilt important sections of the road in Dakota, Montana 
and eastern Washington, and built 
the Cascade tunnel, 214 miles 
long. In March, 1903, Mr. Stev- 
ens was appointed Chief Engineer 
of the Chicago, Rock Island & 
Pacific, and a few months later 
was elected Fourth Vice-President. 
In 1904 he was again promoted 
from Fourth-Vice-President to suc- 
ceed Mr. Mather, now General 
Counsel and Chairman of the ex- 
ecutive committee, as Second Vice- 
President. His record is clearly 
that of a successful engineer and 
manager, and there is every hope 
that under his leadership the 
work on the canal will be suc- 
cessfully carried on. Mr. Stev- 
ens’s salary is to be $30,000, and 
it is reported that one of the 
terms on which he was appointed 
to the position was a pledge that 
he wouid stay in the position 
under all reasonable’ circum- 
S.iances. In the official announce- 
ment of his appointment, Secre- 
tary Taft stated that the duties of 
Chief Engineer especially related 
to the practical work of construc- 
tion and operation of the canal, 
and it was for this definite service 
that Mr. Stevens was _ selected. 
The technical plans for the water- 
way are to be determined by the 
Commission as a body in conjunc- 
tion with the Advisory Board of 
Engineers recently appointed by 
the President. The plans thus de- 
cided from time to time will be 
executed on the Isthmus by the 
Chief Engineer. The government believes that the canal work will 
be more actively prosecuted under this arrangement, by which the 
Chief Engineer confines himself to the actual work on the Isthmus. 


Using ‘19’ Orders for all Trains.* 


On the Franklin Division of the L. S. & M. S. (single track 
line) trains are being operated by using the ‘19” order in all cases 
for both the superior and inferior trains, with perfect safety. The 
operator receiving the order displays the stop signal as per Rule 
221-B (Standard Code) and delivers the order with a clearance 
card. 

When an operator has orders or clearance cards to deliver to 
a train which it is not desired or necessary to have stop, he leaves 
his train order signal in the stop position, and when the train is 
approaching he goes out upon the track and gives the engineman a 
“Proceed” hand signal, using a white flag by day and a white light 
by night. The engineman will then approach and pass the operator 
at such a rate of speed as to enable him to hand on (by use of the 
hoop) the orders and cards to both the engineman and conductor. 
When delivering orders, the operator must note plainly by figure, 





*A paper by T. D. Dillmin, of the Lake Shore & Michigan Southern 
Ry., Youngstown, Ohio., presented at the 18th Annual Convention of the 
Train Dispatchers’ Association, at Denver, June 20. 
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upon the last order received, the total number of orders for de- 
livery to the train. Conductors and enginemen use the number as a 
check to know that they receive all orders for them. In case the 
engineman or conductor should muff the orders, or if there is 
anything wrong with an order, they must stop the train and must 
not proceed until the orders have been received and understood. 

We also use the middle order. 

By using the “19” order for all trains, the dispatcher can 
handle a greater number of trains on his division and do better 
work, than he can by using the ‘31” order, and I consider it can 
be done with perfect safety. The “19” order can be used as a hold 
order, the same as a “31” order, by using the X response. In 
handling trains by “31” order, a despatcher will usually place the or- 
ders for a train at a watering station or some other favorable 
place, where trains can start without trouble, and thus a train will 
sometimes receive several orders at one station. It is not well for 
trainmen to receive too many orders at one time. Train orders 
should be as short as possible. Sending a long or complicated 
order, or putting orders in the hands of the trainmen two or three 
hours before they are fulfilled is apt to cause misunderstanding and 
to lead to orders being overlooked. By using the “19” order the 
despatcher can place the order for the superior train one or two 
stations in advance of the meeting point, and deliver it without 
stopping the train. The order is 
then kept in mind by the train- 
man, and at the same time the 
train is not being delayed waiting 
for the conductor to walk 60 to 
100 car lengths to sign orders, and 
you do not have to run the chance 
of enginemen breaking a knuckle 
or pulling out a draw bar while 
starting a 3,500 or 4,500 ton train. 


American Society for Testing 
Materials. 





The eighth annual meeting of 
this society was held in Atlantic 
City, June 29 to July 1. About 200 
members attended. The _ society 
now has 677 members, an increase 
of 177 members over the num- 
ber reported at the last meeting. 
The Secretary said that he hoped 
the society would continue to in- 
crease and that by the next meet- 
ing he would be able to announce 
its membership at one thousand. 
The following officers held over 
for another’ year: President, 
Charles B. Dudley; Vice-Presi- 
dent, R. W. Lesley; Secretary and 
Treasurer, Edgar Marburg, Uni- 
versity of Pennsylvania, Philadel- 
phia. W. A. Boswick and Mr. Mc- 
Leod were elected members of the 
Executive Committee. Aside 
from a number of committee re 
ports, papers were read as fol- 


John F. Stevens. lows: Address by the President, 


Charles B. Dudley, on The Test- 
ing Engineer; A Course of Laboratory Instruction in Testing Ma- 
terials, W. K. Hatt; A Course in Properties of Materials, 
G. L. Christensen; Plan and Scope of the Proposed Investi- 
gation of Structural Materials Under the Auspices of the U. S. 
Geological Survey, J. A. Holmes and Richard L. Humphrey; The 
Collective Portland Cement Exhibition and the Results of the Tests 
Made at the World’s Fair, St. Louis, Richard L. Humphrey; Nor- 
mal Consistency Tests of Neat Cement, Topical Discussion intro- 
duced by R. S. Greenman; Economical Mold for Forming Com- 
pressive Test Pieces for Concrete, Clifford Richardson and C. N. 
Forrest; Slow-Pulling, Early-stage Rotary Portland Cement vs. the 
Ordinary Early-strength-developing Product, W. A. Aiken; British 
Standard Specifications for Cement, with Introduction by R. W. 
Lesley; Impact Tests of Asphalt Paving Mixtures, Clifford Richard- 
son and C. N. Forrest; Standard Specifications for Preservative Coat- 
ings for Steel, Topical Discussion by C. B. Dudley, Robert Job, A. H. 
Sabin, Maximilian Toch and Cyril de Wyrall; Proper Methods in 
Conducting Painting Tests, G. W. Thompson; Protection of Iron and 
Steel Structures by Means of Paper and Paint, Louis H. Barker; 
What is the Best Method of Painting Steel Cars? Topical Discus- 
sion introduced by F. P. Cheesman, G. W. Thompson and S. M. 
Evans; Some Causes of Failure of Rails in Service, Robert Job; 
Influence of Methods of Piling Staybolt Iron on Vibratory Tests, 
H. V. Wille; A Preliminary Report on Tests of Nickel Steel and 
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Carbon Steel Under Combined Stresses, E. L. Hancock; A Com- 
parison of Standard Methods of Testing Cast Iron, Richard Mold- 
enke; Hard Cast Iron: The Theory of One of its Causes, Henry 
Souther; The Thermite Process in American Practice, E. Stuetz; A 
Large Hydraulic Testing Machine for Uniform Loads, Robert A. 
Cummings; Specifications for Cotton Tapes for Electrical Purposes, 
R. D. DeWolf; Rail Sections as Engineering Structures, P. H. 
Dudley. 

Papers in the above list which are of particular interest to 
railroad men will be printed in whole or in part in future issues of 
the Railroad Gazette. 


The Use of Superheated Steam on Locomotives.* 





(Continued from Vol. xxrviii., Page 757.) 





RESULTS. 

The results obtained from superheating appear invariably to 
have shown a decided economy. Starting with the instance previ- 
ously referred to as reported by Trevethick, in which an economy 
of 30 per cent. was obtained with an unknown degree of superheat, 
but in which 7 per cent. of the total coal burned was used in the 
superheater, all of the various tests show a remarkable agreement 
in results. A short statement of a number of experiments, which 
follows, is interesting as showing a general agreement among a 
number of investigators: 

Hirn, in a report issued in 1857, describing the results of vari- 
ous experiments carried out by himself on a simple engine working 
at a pressure of 55 lbs., obtained economies of from 20 to 45 per 
cent. with steam superheated to from 410 deg. to 490 deg. 

John Penn, before the Institute of Mechanical Engineers in 
1859, reports on a condensing marine engine on the S. S. “Valetta,” 
260 h.p., boiler pressure 20 Ibs., boiler heating surface 4950 sq. 
ft., superheater forty-four 2-in. tubes in smoke-box, superheating 
surface 720 sq. ft., superheat 100 deg. F. Saving, 20 per cent. in fuel. 

John Ryder, in a paper before the Institute of Mechanical En- 
gineers, 1860, reports on a condensing marine engine on the S. S. 
“Buster,” boiler pressure 10 lbs., superheater, two return-pipes over 
fire, superheat 144 deg. Saving, 25 per cent. in fuel. 

Bryan Dorin, article in Engineering, 1891, reports on a simple 
non-condensing horizontal engine, boiler pressure 50 lbs., revolutions 
220, superheat 50 deg. F., saving, 15 to 27 per cent., dependent on 
cut-off (probably water consumption). Higher temperature of cylin- 
der walls noted. “ 

W. H. Patchell, paper before Institute of Mechanical Engineers 
in 1896, reports on a horizontal tandem compound: condensing en- 
gine, 300 h.p., cylinders 18 in. and 36 by 48 in.,,boiler pressure 100 
Ibs., superheater, Hick, Hargreaves & Co., superheat 42 deg. to 55 
deg., economy in water, 9.6 per cent.; in coal, 19 per cent. (indicates 
part gain due to more efficient boiler results, water evaporated per 
pound coal, increase 13 per cent). 

Other tests on Lancashire boilers show a very similar result, 
considerable gain being shown in water evaporated per pound of 
coal. 

There are any number of similar instances in stationary prac- 
tice, and it is significant that such decided gains have invariably 
been obtained from simple non-condensing engines, and this fact 
would lead to the expectation of decided benefits in locomotive work. 

The tests of the first locomotive equipped, Hanover No. 74, which 
were reported by Mr. Garbe in his paper of 1902, Showed excellent 
results in comparison with two similar, but compound locomotives 
Nos. 73 and 49. On a nine days’ test from October 16 to 25, 1901, 
running passenger trains averaging 35 axles and 360 tons from 
Grunewald to Saumerfauld and back (104 miles), the superheated 
locomotive consumed per train mile 34.2 lbs. of coal and 206 Ibs. of 
water, with an evaporation of 6.05 lbs. of water per pound of coal. 
The compound locomotives consumed 37.8 ‘and 38.2 lbs. of coal, re- 
spectively, and 279. lbs. of water per train mile, the evaporation in 
their case being 7.37 and 7.30 lbs. of water per pound of coal. The 
compound locomotives therefore required 1114 per cent. more coal 
and 30 per cent. more water than the: superheater, but the boiler 
of the latter was evidently less efficient, as an evaporation of 7.35 
Ibs. saturated steam would equal 6.60 Ibs. superheated 200 deg. 
Other tests with locomotives 2069 and 2070 showed equally good re- 
sults, a saving of about 15 per cent. in coal being obtained with a 
steam temperature of about 520 deg. A large number of indicator 
diagrams from these tests are shown in Mr. Garbe’s paper, and 
they are exceedingly satisfactory. 

In 1901, trials were made by Mr. Von Borries on the Royal Han- 
over Railway, between a four-cylinder compound, No. 11, a two- 
cylinder compound, No. 38, and the first engine fitted with the 
smoke-box superheater, No. 86. These engines were all 2-4-0 pas- 
senger engines with driving wheels 78-in. diameter, No. 11 having 
13-in. and 201%4-in. cylinders, No. 38, 18.1-in. and 26.8-in. cylinders, 
and No. 86, 18.9-in. The length of run from Hanover to Stendel 








*Extract from a paper by H. H. Vaughan, Su erintendent of Motive 
Power, Canadian Pacific. read before the American Rail 
Association, June 16, 1905. 
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was 9314 miles. In these tests the consumption of coal and water 
and evaporation was as follows: 


Engin Coal per Water per’ Water per .-Relative Consumption 
No. Mile. Lb. Coal. Coal. Water. 
11 38.8 280 G20 110 
38 37.8 294 7.78 95.5 115 
86 39.6 255 6.44 100. 100 


The superheater engine, while showing a saving of 10 to 15 per 
cent. in water as compared with the compounds, showed a loss of 
2 to 414 per cent. in coal, but this test has occasioned a large amount 
of controversy in Germany, and Mr. Garbe has pointed out that on 
the run on which these trials were made, the trains were lighter and 
the line less severe than in the case of the trials of engine No. 74, 
yet the coal and water consumption in the case of engine No. 86 was 
considerably greater than that of No. 74. Any one desiring a crit- 
ical analysis of these tests can be gratified by referring to the 
Bulletin of the International Railway Congress for February, 1904, 
in which translated papers by Mr. Teuscher and Otto Berner were 
published. 


In 1902 Mr. Von Borries made further trials between two new — 


four-cylinder compounds, Nos. 17 and 18, two new _ superheated 
simples of the Schmidt smoke-box type, Nos. 4389 and 440, and one 
two-cylinder compound, No. 42. The grate area of all these engines. 
was the same, 24.43 sq. ft., and the heating surface of the three types,. 
1,277, 1,184 and 1,345 sq. ft., respectively. The boiler pressure of 
Nos. 17 and 18 was 210 lbs. and that of the others was 180 lbs. A 
large number of runs were made between Stendel and Hanover, the: 
mean speed over a distance of about 75 miles averaging 54 to 56 
miles per hour. The drawbar pull for the train was calculated by 
the formula: 


V + 80 
T = W(08+V a0 
that of the locomotive by: 
V + 48 
T=W (1.9 + 


where T is tractive force in pounds, W weight in tons (2,000 lbs.), 
and V, speed in miles per hour. The average temperature of the 
superheated steam in Nos. 439 and 440 was 527 deg., and the aver-. 
ages of the more important results were as follows: 





Nos. 439 

Description Nos. 17 and 18 and 440. No. 42. 
PUMA OL OL TPUNID) 5 0: 5.40a 5 6i6le eo 4.058% 20. 22. 12. 
Duration of run, minutes ......... 112.3 108.5 114.7 
Net time of trip, minutes ........ 107.3 103.5 109.7 
Mean speed for 75 miles .......... 54.8 56.4 54, 
Weient OF t2AiN, TORB: <2 66issic cscs #15. $02. 284. 
Water per round trip, pounds ..... 51,160. 45,780. 50,100. 
Coal, per round trip, pounds ...... 6,662. 7,030. 6,472. 
Water per mile, pounds ..... ae 35.7 37:6 34.6 
Coal per mile, pounds ....... sae 274. 245. 268. 
Water evaporation by coal 7.67 6.54 7.78 
Relative evaporation ............. 1. 100. 119. 
Coal per H. P. hour, total pounds .. 2.08 2.17 2.32 
Relative consumption ............ 96. 100. 107. 
Coal per H. P. hour at drawbar, Ibs.. 3.65 3.76 4.46. 
Coal per square ft. grate per hr., lbs. 76.3 83.3 73.2 


In this test the superheater simple obtained results practically 
equal to the four-cylinder compound and superior to those of the 
two-cylinder. It was also worked rather harder, the average speed 
of the runs made by it being 2.9 per cent. greater than those made 


by Nos. 17 and 18. The boiler performance is again inferior to the- 


engines without superheater, although better than that usually ob- 
tained in America, but as the superheat was about 150 deg., had 
the boiler efficiency been the same as on Nos. 17 and 18, the evapora- 
tion would have been 7.1 lbs. of water per pound of coal, and in 


place of the four-cylinder compound showing a gain in coal per 
total horse-power hour of-4-per cent., it would have shown a loss of 
3 per cent. As a confirmation of this test, Mr. Von Borries states: 


that the consumption of coal per mile for the same engine in reg- 
ular passenger service was, during six weeks, 39.42, 40.16 and 39.81 
lbs. per mile for these types, respectively, figures which agree fairly 
well with those obtained on trial. In some similar trials on the: 
Halle Railway between the same class of four-cylinder compounds: 
and simple superheaters, the results were as follows: 





Description. 4-cyl. compound. Simple superheater.. 
MOOR BS MCT MIN o eriese. 6 sire spiersie-o.e wlecpiecene 38.9 37.9 
Relative consumption es 103 100 
WV RUET, 1s TOR EIS 5s ois. scare oes xe 270.2 226.5 
Melative ConRUMPUION: « «0.6 .5cs ees eee 119 100 
PER ADOUALUONE, 55.1575 cove 6 0:9. 056 4) 5-p o:0ve Branars Rae 6.96 5.98 
Relative evaporation «2.206 0cesecces cee 116.5 100 


In this test, the superheater engine has a slight advantage in 
coal consumption, but there is the same large difference between 
the water and coal figures, showing a decreased boiler efficiency in 


the superheater. Some 0-8-0 freight engines were also tested on the 


Royal Saarbrucken Railway, the superheater engines being simple 
and weighing 122,000 lbs., the two-cylinder compounds weighing 
117,000 lbs., the train loads being practically proportional. The re- 
sults were stated per 1,000 miles per axle and were as follows: 


Description Come Superheater.. 
CORT UPN OG BOUIN: 8 oois 6 ies. bievataeicaieimate cles 305.6 567.3 
PRPTNTIVE | CPTIETIRBCE ooo. i5.o 6 ood ss bos 0i8i 6 6H ocer8's 107. 100. 
WU MOE UBB POTENCIES. 50 60. cre 6:0:058: 004s 0h wera we vaIS 4,459. 4,070. 
PROIAEIVG  CORRUMIEION: 6.556.553 6 ceic oie 0 65:06 cere vise 110. 100. 
PMNS RUNOIN cece ctosi ooo sisver iis wie ores site eee wictovene 7.38 7.18 
EGIMCIVE: DVEDOUACION. aos okies 6:00 :irerncin see cows 103. 100. 


It will be noticed that the boiler performance of the snperheater- 
in this case is decidedly better and that while the economy in 
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water is not as great as in previous trials, yet the coal economy is 
better. This may be due to the engine not having been worked as 
hard as in the previous trials, and consequently those gases passing 
through the superheater would not leave it at so high a temperature. 
These tests have been presented at some length to show the possi- 
bility of a substantial economy in water being neutralized by a loss 
in boiler efficiency, and by this is not meant the decrease in the 
evaporation due to the additional amount of heat in the steam de- 
livered to the engine, but a further decrease, which can only be due 
to one of two causes, the gases that pass throvgh the superheater 
leaving it at too high a temperature or the reduction in the number 
of flues used for evaporative purposes increasing the velocity of 
the gases in those flues so that their temperature, when leaving, is 
too high. The latter reason does not appear possible and the 
Schmidt smoke-box superheater is certainly very liable to lead to 
the first, although it can be avoided by proper adjustment, and it 
appears probable that the poor boiler results in these trials may 
be accounted for in this way. It should be noted, therefore, that the 
superheater simples showed an economy in water of 14 to 15 per 
cent. over a four-cylinder baianced compound in passenger service 
which, allowing an average of 150 per cent. of superheat, would per- 
mit of an economy in coal of about 7 per cent., and that the average 
coal consumption in passenger service is actually the same, and in 
freight service better than the compound engine. An extensive test 
was carried out by Mr. Strahl, of the Breslau District of the Prus- 
sian State Railways, between two 2-4-0 passenger locomotives, No. 9 
simple and No. 54 compound, equipped with the Pielock superheater, 
and two similar engines, No. 4 simple and No. 60 compound, using 
saturated steam. The results are given in the following table: 





Description No. 4. No. 9. 

Diameter of cylinder ....... 16"/1¢6 16"/ 1 
UE a cec'os reagent cites Minte ase 23% 
Diameter of drivers, inches 7s 
Ileating surface, square feet 1,123 
Superheater surface, sq. ft.... 226 
GEVER BOR. sx cies oiesc sreiate esi. 24.48 
Average weight of train, in- 

cluding engine and tender.. 2838 283 309 309 
Distance run, miles ......... 1,193 1,193 2,360 2,360 
Working pressure, pounds.... 170 170 170 170 
Temperature of superheated 

StCHID. PN GOMEC. 2 \s5.0.ccnces © 500 D000 446 446 
Temperature of feed water, deg. 50 50 50 50 
Average consumption of steam 

per hour, pounds .......... 9,568 8,069 11,618 10,459 
Average consumption of coal 

per hour, nounds ......... 1,195 1,047 1574 1,519 
Economy of water, per cent... 16 16 10 10 
Economy of coal, per cent..... 12.3 12.3 3.5 3.5 
Water evaporation per Ib. coal 8 7.70 7.70 6.88 


In these tests the saving in water was accompanied by a corre- 
sponding saving in fuel, although in the compound superheater the 
boiler performance drops off a little, although the superheat is low 
and, in fact, the superheat in these trials was only moderate and 
not as high as that advocated by Schmidt. In an article written by 
Mr. Strahl giving the results of his experiments, he arrives at the 
result that the locomotive with the superheater used almost exactly 
the same volume of steam as the locomotive without, and Mr. Strahl 
has also advised that this approximation holds very closely for other 
engines using superheated steam. He states that for several months 
some 0-8-0 engines with Schmidt smoke-box superheater have been 
compared with the same class without the superheater, and that the 
resulting economy in water has been 25.3 per cent., and in coal 15.25 
per cent. On the basis of equal volumes with the degree of super- 
heat obtained, the figures would have been 24 and 17 per cent., re- 
spectively. An interesting result arrived at by Mr. Strahl is that 
flat slide valves worked satisfactorily up to 520 deg. F. The German 
trials described above are remarkably uniform in one respect—the 
considerable water economy effected by superheating—and they also 
show that while a falling-off in boiler efficiency must be guarded 
against, it need not occur, at any rate, beyond 2 to 5 per cent. In 
the tests made by Mr. Von Borries, it must be remembered that the 
engine with which the superheater simple was compared is the 
most efficient type of compound, that the water economy shown in 
comparison with it is a high recommendation for the superheater, 
and in view of the probable improvements in boiler performance, it 
will, no doubt, in the future, be possible to show a corresponding 
economy in fuel. 

Turning from the results obtained abroad to those in America, 
the only figures so far available are those on the Canadian Pacific, 
and on this road the records available are those obtained in service 
over a considerable period. These results, after all, must be the 
deciding ones, as in view of the influence of the boiler efficiency on 
the net economy, isolated tests will always be more or less unsatis- 
factory. It is possible to determine the water consumed per unit 
of power developed with considerable accuracy, but in determining 
the water evaporated pez pound of coal, a factor must be taken into 
account that is independent of the boiler, and nearly everything else 
on the road, in the efficiency of the fireman. It is quite possible, on 
a test, to obtain an evaporation that is decidedly better than that 
realized day after day in service, and while no doubt careful tests 
are desirable, and it is the intention to carry them out as soon as 
a dynamometer car is available for the purpose, yet the service re- 
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sults are so far satisfactory aid are interesting as showing the 
economy actually obtained. 

The records from engine No. 548 extend over a period of 17 
months, during which time this engine was compared with similar 
simple and Vauclain compounds in freight service and with simple 
and two-cylinder Pittsburg compounds in passenger service. The 
dimensions of the various engines are as follows: 











Engine No. 548 616 595 634 482 
SOG. 6c ca cces 4-6-0 4-6-0 4-6-0 4-6-0 4-6-0 
BING seciscee os Simple 8S. H. Simple Compound Simple Compound 
i, es Schmidt 2-cylinder 4-cylinder 
S'box ee Vauclain. 
Cylinders ..... 18 x 2+ 2Wes0x24 ISx24 138% & 25x 24 
Drivers, inches. . 62 62 62 62 
Ileating surface, 
fire tubes and 
fire-box, square 
REAR 1,116 1,291 1,428 1,614 
Grate area .... 233.44 23.44 28.54 28.54 
Boiler pres., Ibs. 180 180 180 200 
Wt. on = drivers 
POUNGE «606 96,800 95,400 96,800 94,100 
Total wt., Ibs. 124,000 119,250 125,400 129,225 
Superheating-sur- 
BUGGER RES es OED wakaen b ameene. |) pemenai. ,, teeta 


These engines were compared for periods in which they were 
running in corresponding service to No. 548 between Montreal and 
Smith Falls, a practically level division with rolling grades with a 
maximum of 0.5 per cent., and the resuits were as follows: The 
column marked “Relative Economy,’ in each case showing the 
amount of coal consumed by engine No. 548 as compared to the 
engine with which it was tested: 

Coal per 


Ton- 1,000 
Engine, Miles, Coal Ton- Relative 
Engine. Miles. Thousands. Tons. Miles. Economy. 
May, 1903, to Decem- {548 33,183 1.514% 93 1.5 
ber, 1903, Freight... 1482 30,457 1.741% 114 100, 
January, 1904, to May, {548 14,404 931 129 74. 
1904, Freight ...... 1616 18,248 1,167 176 100. 
June, 1904, to Septem- (548 2,451 467% 382 81.5 
ber, 1904, Passenger {595 2,560 600 469 100 
[63 2,750 68014 495 105 





Noting that Nos. 616 and 634 are simple engines and Nos. 595 
and 482 are compounds, these results show satisfactory agreements 
and would show that this engine consumed about 75 per cent. of the 
coal required by a simple engine, and 82 per cent. of that required 
by a compound in similar service. The superheat obtained in this 
engine is, however, high, running from 550 deg. to 65° deg., accord- 
ing to conditions, and it may be considered as representing the ex- 
treme limit to which superheating can be convéniently carried. 
There is no doubt that the results that have been obtained are excep- 
tionally economical and the engine has been a favorite with the 
men handling it in any service. The valve and cylinder arrange- 
ments of this engine were designed by Mr. Schmidt and have given 
entire satisfaction at the temperature mentioned above, although 
when the superheat was raised above 700 deg. a certain amount of 
trouble was experienced with the lubrication and packings. 

The results from engines No. 1000 and No. 1300 extend over a 
period of nine and eleven months, respectively, during which time 
these engines were compared with engines identical in every respect 
except that of not being equipped with a superheater. The dimen- 
sions of these engines are as follows: 


Engine No. 1000 996 and 997 1300 1319 
ps) Seer 4-6-0 4-6-0 4-6-0 4-60 
10 a Compound 8. H. Compound Compound 8. If. Compound 


System 2-cyl. Schmidt Pittsburg 2-cyl. 2-cyl. Schenec- 2-cyl. Schenec- 


fire tube tady, fire tube tady. 

Cylinders ... 22 and 35 x 26 22 and $5 x 26 22 and 35 x 80 22 and 35 x 30 
Drivers, in... 63 62 62 62 
Htg. surf.*. 1,888 2,420 2,492 3,065 
Superheating 

surf., sq. ft. 350 390 
Grate area, 

square feet 33.02 33.02 44.08 44.08 
Boiler pres- 

sure, Ibs... 210 210 200 200 
Weight on 

drivers, Ibs. 129,000 128,000 141,000 141,000 
Total weight, - 

pounds .... 172,000 169,000 192,000 190,000 


*Heating surface, fire tubes and firebox, square feet. 

Engine No. 1000 was compared with Nos. 996 and 997 for periods 
in which they were running in corresponding service between Mont- 
real and Smith Falls in freight service. Engine No. 1300 was com- 
pared with No. 1319 in corresponding service between Chalk River 
and North Bay, and North Bay and Cartier; these divisions are very 
similar, Chalk River to North Bay being an undulating road with 
several grades four to seven miles long with occasional stretches 
of 1 per cent., but more generally 0.6 to 0.8 per cent., the total rise 
on the division being 135 ft. From North Bay to Cartier, the road 
is undulating, except for one rise of 480 ft. in 16 miles, the limit- 
ing grades being 1 per cent. and the total rise 230 ft. The results 
were as follows, arranged as for engine No. 548: 





Ton- Coal per 
Engine Engine, miles, Coal, 1,000 ton- Relative 
Montreal toSmith’s Falls ‘ , Pol ey ae ee tons. miles. economy. 
000 21.567 2: 4 271% 100 7% 
January to July, 1904 ) ph oma < , ba 
’ ’ 997 19,662 2: 129 100 
August to Sept., 1904.90 3.740 EB ,- ia 
Chalk River to North mrs aa 
“oan ‘ ss §1,800 22.987 1 132 90 
Nov.,1903, to Sep.,1904 ) 1319 19,983 1 147 100 
North Bay to Cartier: 64 
ais s es 300 10,964 9,887 HOV, 111 84 
Nov.,1903, to Sep..1904) 1'319 10,521 9,249 616% 133 100 
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These results are rather more favorable to the superheater en- 
gines than would have been expected, espcially in the case of engine 
No. 1000, where it will be seen that this engine gave considerably 
better comparative results that No. 1300. These engines also being 
equipped with the smoke-tube type of superheater, did not obtain the 
same degree of superheat as No. 548, generally running from 500 
deg. to 550 deg. There was a certain amount of leakage from the 
boiler of Nos. 1000, 996 and 997 class during the period, which maxes 
the comparison of less value than those for No. 548 and No. 1300, 
but in spite of this, the results are evidently satisfactory. 

The results from 20 Schmidt smoke-tube superheaters and 21 
Schenectady superheaters have been obtained over a period of four 
months. These engines could not be compared with similar engines, 
but they are compared with the 1300 class referred to previously 
and with a class of compound consolidations termed the 1200 class. 
As will be seen by the table below, these consolidations, although 
lighter, are a very similar engine in every respect to the superheat- 
ers, as they are comparative in their dimensions and have the same 
grate area and type of boiler. The dimensions of these engines are 
as follows, the Schmidt superheater being the 1600 class and the 
Schenectady superheater the 1621 class: 


1200. 1600. 1621 
EDR eG lesley 2-8-0 2-8-0 2-8-0 
RANG sce cc sc ckeyle compound. Simple superheater. Simple superheater. 


System Se henec tady. Schmidt smoke-tube. Schenectady smoke-tube. 


Cylinders 22 and 35x28 21x28 21x28 
EPTAWETR x <0.0:0:8< 57 ins. 57 ins. 57 ins. 
tz, suct.*........ 2,218 #q. ft. 2,381 sq. ft. 2,870 sq. ft. 
Superhtg surf.. ate a so.0lCU™ 340 

Grate area 43.64** 43.64“ 43.64" 


200 Ibs. 


Boiler press.. 200 Ibs. 200 Ibs. 
W't. on drivers. 148,000 Ibs. 164,000 Ibs. 164,000 Ibs. 
weight. 162,000 Ibs. 186,000 Ibs. 186,000 Ibs. 


Tote il, 

*Heating surface, fire tubes and firebox. 

The results obtained from these engines were as follows, the 
number of engines working being the actuai number of different 
engines of the class included in the figures each month and the com- 
parative economy being that of the various engines compared with 
the 1200 class where possible, or if none of those engines were 
working, with the 1300 class, and in one case with the 1621 class. 
The column, 1600 to 1621, shows the percentage of economy, or if 
negative, the loss of the 1600 over the 1621 class: 


















No. of Ton-miles Coal per 1600 
class thou- Total 1,000 FE. G., Relative — to 
Iingine, running. sands. coal, tons. ton-miles. economy. 1621. 
: ( _ lk River to North Bay. 
{ 1200 717 202 100 
January....}] 1300 199 98 21 
| 1600 160 7 | 
1621 201 100) J 
{ 1200 178 100 
February. .. J) 1300 173 100 14 
| 1600 162 93 { 
1621 18S 10s J 
{ 1200 lsd 100 
March. ....5:. } 1300 145 93 12 
| 1600 137 ss [ 
1621 157 101 J 
April. .......$ 1600 121 os i 
( 1621 130 100 § 
f 1200 1¢ 199 156 100 
January.... J) 1300 1 48 136 87 4 
1600 1 2.008 146 145 93 { 
1621 6 9,307 152 oT J 
{ 1200 » 1,590 7 172 100 
February...) 1300 1 DOD 4 t 156 91 16 
} 1600 6 6,043 423% 140 82 [| 
{ 1621 S 5,052 429 167 ot «J 
{ 1200 3 100% 145 100 
Mareh .055% J 1300 1 50 137 95 14 
) 1600 D 294 121 83 { 
L 1621 6 378 141 97 J 
; { 1200 143 100 
| ) 1300 102 71 8 
1600 116 81 [ 
1621 126 8s J 
{ 1300 3 01 181 100 
January....4 1600 13 1 O50 i, 267% 181 100 25 
{| 1621 D 612 74% 248 132 
February. ..§ 1300 4 2,696 239 177 100 
1} 1600 +f) 3 226 1,050 158 89 
| Ct | ae § 1300 3 4,821 400Y4 164 100 
1} 1600 10 19,106 1,348 141 86 
os | { 1800 A 2,518 198 1538 100 
lt 1600 9 11,894 738% 124 81 
Cartier to Chapleau. 
{ 1300 3 3,873 322% 191 100 
January....4 1600 11 4,5 1,209\4 166 87 12 
1621 7 : 110% 188 98 
February. ..§4 1300 3 3,§ 332% 167 100 
1 1600 9 3, 9965 - 151 90 
{ 1300 3 3, 2461 149 100 
March .....34 1600 11 21,942 1,450 136 91 6 
’ ( 1621 265 17 128 86 
April ......}§ 7300 2 2,726 204° #4 150 100 
1 1600 9 12,814 766% 119 79 
siete to Farnham. 
January....f 1200 6 9 124% 328 100 
’ 1621 “{ 13,; 595 2.164% 318 97 
February. ..f 1200 ! 879 1774 403 100 
t 1621 7 12,639 = -2,0601%4 326 81 
March ..:..§ 1200 1 170 32 iTS 100 
t 1621 8 15 481 215844 278 74 
April ...<..f 2200 1 1524 295 100 
t 1621 8 3.923 1.8204 261 89 
I ng “to Outremont. 
January....§ 1200 8 1,120 1264 225 108 
1 1621 4 1,800 186 206 
February. ..§ 1200 4 1.754 211 240 Red 
L 1621 7 801 105% 263 109 
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March ..... § 1200 v4 i; one 112% 183 100 
U 1621 3 821 83 202 110 
BOC 5c ccc § 1200 1 49 5% 224 100 
t 1621 1 52 6 230 102 
ae to eames 
January....f 1200 4 611 102% 334 100 
t 1621 6 1,807 2614 289 S87 
February. ..§ 1200 2 946 1387 289 100 
t 1621 4 1,184 177% 300 104 
March ......f .1200 2 i 148% 286 100 
t 1621 1 37% 264 92 
Brow nyille to Maggeie. 
January....§ 1200 12 5,36 252 100 
U 1621 6 12,113 te 24): % 236 94 
February. ..f§ 1200 12 6,991 982% 281 100 
t 1621 6 4,686 801% 342 122 
Marchi ...5..; § 1200 12 7,907 94914 240 100 
t 1621 4 9,447 1,064 225 94 
April 066 § 1200 14 6,319 72044 228 100 
l 1621 4 7,837 923% 235 103 


Reference has already been made to the nature of the divisions, 
Chalk River to North Bay, and North Bay to Cartier, shown in the 
above table; Cartier to Chapleau and Chapleau to White River are 
practically similar, having undulating grades with 1 per cent. limit, 
and a maximum rise or fall of 200 ft.; both divisions are, very 
largely, short grades, with very little level track, but the net rise is 
only 110 ft. in the latter case, and the former is practically level. 
Farnham to Megantic is a very heavy division in the direction ot 
traffic, rising 750 ft. in 33 miles, with grades of 0.7 to 1.0 per cent., 
undulating seven miles with a drop of 10 ft., limiting grades 1 per 
cent., falling 135 ft. in five miles, limit 1 per cent., undulating with 
short 0.6 and 1 per cent. grades 22 miles with a drop of 200 ft., 
rising 330 ft. in six miles, limit 1.38 per cent., down 330 ft. in six 
miles, limit 1.3 per cent., rising 640 ft. in 47 miles, with limiting 
grades of 1.3 per cent. and drops of 232 and 400 ft., besides smaller 
ones. 

Farnham to Outremont is undulating with short grades of 0.6 
and 0.75 per cent. Farnham to Newport is heavy in direction of 
traffic, rising 236 ft. in 20 miles, limiting grade 1 per cent., 119 ft. 
in four miles with grades 1.4 and 1.66 per cent., dropping 162 ft. in 
seven miles, 1 per cent. grades, undulating 18 miles, rising 422 ft. 
in 11 miles, 1.5 per cent. grades and dropping 255 ft. in four miles, 
1.5 per cent. grades. Brownville to Megantic in direction of traffic, 
rising 640 ft. in 15 miles with limit of 1.2 per cent., dropping 700 ft. 
in 13 miles, grades up to 1.2 per cent., undulating 58 miles with 
grades up to 114 miles long of 1.0 per cent., dropping 480 ft. in 13 
miles, 1 per cent., undulating 11 miles, dropping 370 ft. in seven 
miles, grade 1 per cent. 

From an inspection of this statement, which is simply an analy- 
sis of the regular road records for five months, it will be seen that 
the results obtained from the 1600 class are decidedly superior to 
those obtained from the 1621 class. This is due to the higher super- 
heat in the former engine, which is about 100 deg. as against 50 deg. 
in the case of the latter; in neither is as much obtained as is de- 
sirable, but still good results have been obtained. ‘The only case 
in which No. 1621 shows the better results is for a round trip in 
March, and it is not reasonable to place reliance in coal figures for 
one trip on account of no proper allowance being made for the coal 
on the tender. There is, however, a very general agreement that the 
1621 class are equally as economical as the compounds and the 1600 
class about 10 per cent. better, and while it is impossible to say 
definitely that this is due to the superheat, yet the fact remains 
that the 1200 and 1300 class engine were previously the most eco- 
nomical on fuel on the road, and yet, as shown, the 1600 class engines 
have given superior results. No doubt, the experience so iar gained 
is hardly sufficient for a definite conclusion, but it certainly can be 
said that the results to date are exceedingly satisfactory. 

GENERAL CONCLUSIONS. 

The use of superheated steam does not entail the multitude of 
practical difficulties that so generally accompany any invention or 
improvement that is introduced to improve the economic results ob- 
tained from a locomotive, and indeed, it is probable that as experi- 
ence with its application develops, some of the expenses that are 
incurred in the locomotive of to-day will be diminished rather than 
increased. There would only appear to be two possible sources of 
additional cost, the wear of valves and cylinders due to defective 
lubrication, and the cost of maintaining the superheater itself. So 
far as has been learned at present, the lubrication of superheater 
engines is not different from that of other engines, with the excep- 
tion that the lubrication must be accomplished, and it is not suffi- 
cient to hope that the oil gets to the designed spot. For this pur- 
pose a positive feed lubricator is required, and this should prefer- 
ably be provided with six feeds, so that pipes may be led to each end 
of the valve and to the cylinder. It should also be possible to: vary 
considerably the amount of oil fed per minute, as superheater en- 
gines, even more than those of the ordinary type, require more oil 
when working slowly at long cut-offs than at other times, on ac- 
count of the high temperature of the steam being maintained 
throughout the stroke. This can be effected either by supplemen- 
tary oiling or by an easy adjustment of the lubricator allowing a 
large amount of oil to be fed at low speed, but the latter will be 
preferable if obtained without complication. With proper lubrica- 
tion there appears to be no additional wear of valves or pistons, 
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and while a special mixture of metallic packing must be used, it 
has given, if anything, less trouble on the superheaters than on the 
other engines. On engine 548, in which the steam was superheated 
as high as 700 deg., it was found that the ordinary valve oil was not 
suitable and that the rod packings would melt out, but by reducing 
this from 550 deg. to 600 deg., these troubles were not experienced, 
and no difference is noticed between an operation of this and an 
ordinary engine. The valves used on No. 548 are Mr. Schmidt’s 
design, but with split ring packing in place of the solid ring used 
in Germany, so that they are practically similar to the piston valves 
in general use, except in their being of smaller diameter, 6 in. for 
an 18-in. cylinder, and double ported. The packing rings, in place of 
being narrow, are comparatively wide, and on the surtace there are 
several water grooves. These rings have given exceedingly good 
service, but in view of the successful use of split rings it is difficult 
to see any reason why valves of the ordinary design should not be 
entirely suitable for superheated steam, the only point to consider 
being whether small double ported valves would not be preferable 
to the large single ported valves at present in use, and whether 
wide rings with water grooves would not give better results than 
narrow plain rings. It is natural that, on account of the reduced 
weight of the superheated steam, a smaller admission area can be 
used than that required for saturated steam, but for equal flows 
under equal heads, the rate is only 10 to 9 and 8, for steam super- 
heated 100 deg. and 200 deg., respectively, so that the dimensions 
adopted by Mr. Schmidt must be entirely ascribed to the use of 
double ported valves. Those engines on the Canadian Pacific having 
smoke-tube superheaters which have not developed the same degree 
of superheat as engine 548, have given, so far, no trouble with their 
valves, pistons and packing, when properly lubricated, and while 
there is room for considerable improvement in positive feed lubri- 
cators before an entirely suitable design is obtained, it is safe to 
say that with proper lubrication there will be no greater expense in 
maintaining the engine on account of using superheated steam. 

The repairs to the superheater proper are at present difficult to 
determine; the smoke-box superheater certainly entails an addi- 
tional expense when flues are renewed, as it has to be entirely dis- 
mantled in order to get at the tube sheet, but while it is said to 
have given some trouble in service in Germany, such has not been 
the case in three years’ experience on the Canadian Pacific. Some 
trouble was at first experienced with the joint between the large 
tube and the back tube sheet, but this was overcome by properly 
thinning the edges of the lap, as in firebox construction. There has 
been no leakage from the various joints in the front end and, in 
fact, so far nothing has developed that would lead to any addi- 
tional expense in maintenance. 

The smoke-tube superheaters of the Schmidt type have given no 
trouble in service, but the arrangement of bolts and clips for secur- 
ing pipe flanges to the headers is inconvenient, and it is quite diffi- 
cult to make the joints perfectly tight to commence with; once 
tight, however, they do not appear to develop leakage, and it seems 
probable that by the independent bolting now arranged for there 
will be no difficulty in this respect. In the Schenectady type there 
has been no trouble with the headers, but the ends of the super- 
heater pipes toward the fire-box have blistered in a number of cases, 
due to the dampers not operating properly and allowing the pipe 
end to become overheated; this has been overcome by welding a 
solid plug into the end of the pipes, which should remedy the defect 
as in the Schmidt design, in which steel return bends are used; this 
action has not developed, as the metal is sufficiently thick to stand 
a considerable temperature without deforming when steam is ad- 
mitted. The dampers must, however, be kept in an operative con- 
dition, as otherwise, when the blower is applied with a hot fire 
immediately after shutting off, the pipes may be subjected to an in- 
tense heat, which is unsafe in view of their containing no steam. 
The 5-in. tubes have not been giving any especial trouble; in fact, 
they have lasted as well as the smaller tubes; this applies, of 
course, to good water districts, and there is no available experience 
to determine whether, on bad water, they would stand up until the 
other tubes need renewal, but it is evident that their position in the 
flue sheets is favorable and the circulation around them is better 
than around the more closely spaced fire tubes. 

As a matter of fact, it is too early yet to say anything definite 
about the expense of maintenance of superheaters; there is, of 
course, a possibility of a comparatively rapid deterioration of the 
pipes occurring, but there does not appear to be any immediate 
expense that will develop in one or two years’ service. On the other 
hand, there is the advantage of decreased evaporation for the same 
work that occurs in compounds on account of their increased effi- 
ciency, and there is also an advantage in the dryness of the steam 
and reduced liability of water in the cylinder. On the smoke-box 
superheater with its high superheat, it is almost impossible to work 
water over into the cylinder, excepting when first starting out be- 
fore the apparatus has been warmed up, and while this is not the 
case to the same extent with moderate superheaters, it is an ad- 
vantage to a certain degree. 

A possible advantage of superheating has not been utilized in 
its application in America, namely, a reduction in boiler pressure 
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without loss in efficiency, although in Germany this has been usual. 
There is no doubt that the increase of pressure from 175 to 200 and 
210 lbs. that has taken place within the last few years has been of 
doubtful advantage. While there is a gain in economy, this is 
accompanied by an increase in the losses due to leakage, both in 
engine and boiler, and by a considerable increase in the cost and 
trouble of boiler maintenance. By superheating, the initial pies- 
sure becomes of less importance, and with the proper amount ot 
superheat, it will be possible to return to pressures of 175 lbs. or 
less, without any appreciable loss in economy, and with a relief from 
those boiler troubles which have become more serious as the pres- 
sure, however, when accompanied by a corresponding increase in 
alone will overbalance any additional expense connected with the 
maintenance of the superheater. 

Herr Garbe, in addition to the reduction of boiler pressure, ad- 
vocates a still further advance, namely, the enlarging of the cylin- 
ders sufficiently to develop the full power of the engine, with cut-offs 
of 30 to 33 per cent. A reduction in power is then effected chiefly 
by throttling, the cut-off remaining practically constant. This 
method may possibly prove advisable in American passenger work, 
but it does not appear practicable for freight locomotives. It is 
evidently impossible to deveiop the same tractive power with a 
given weight on drivers, with a cut-off of 30 per cent. as with 80 
per cent., since there is a greater variation in the maximum effort 
in the former case, and with the conditions here prevalent, where 
the loading is so closely equal to the capacity of the engine, a reduc- 
tion in capacity could not be tolerated. A reduction in boiler pres- 
sure, however, when accompanied by a corresponding increase in 
the cylinder dimensions, does not affect the tractive power and 
would appear to be a decided advantage. 

In general, therefore, it may be assumed that the maintenance 
of locomotives using superheated steam will not be necessarily 
greater than that of ordinary locomotives of similar size, as, al- 
though certain additional expenses are introduced, these are offset 
hy economies in other directions, and the net result will not be very 
much different. If this position is correct, the advisability of super- 
heating depends entirely on the relation between the initial addi- 
tional cost and the saving obtained, and as, at present, the cost of 
applying a superheater is about $1,000 per engine, and the tendency 
will be rather to reduce this amount than increase it, it is evidently 
a very good investment. A 200,000-lb. freight engine making 30,000 
miles per annum will burn about 2,500 tons of coal, which, at $2 per 
ton, costs $5,000, so that evidently a saving of 10 per cent. will pay 
50 per cent. of the additional cost per annum, and it appears per- 
fectly safe to state that with a superheater at least that amount can 
be saved. While slightly more expensive, at first cost, than com- 
pounding, there is in the application of superheated steam a pos- 
sible development in locomotive engines, which obtains at least as 
great an economy in fuel, which is practicable and without compli- 
cation in its construction, which costs nothing extra for maintenance, 
does not reduce the efficiency of a locomotive in any way as a mover 
of freight, and which, without any desire to appear too enthusiastic, 
certainly promises to become one of the greatest steps in the direc- 
tion of economy that has been introduced for many years past. 


Railroad Legislation in Michigan. 





While the session of the Michigan legislature just closed has not 
been prolific in the number of railroad bills passed, a number of 
measures have been enacted into law that are of interest and im- 
portance to the railroad properties in the state. The most import- 
ant ones are those affecting the state tax commission and the assess- 
ment and taxation of railroad property. Under the present law 
the tax commission composed of five members assesses the raiiroad 
property at its true cash value, and levies against such property a 
tax at the average rate paid by all other classes of property for all 
purposes for the preceding year. 

When the first assesment was made under this law, the board be- 
came satisfied that other properties were not assessed at their cash 
value, and levied a tax at what they determined would be the aver- 
age rate upon the basis of the true cash value of such other prop- 
erty. This action was reviewed by the courts, and much bitterness 
was engendered against two members of the commission on account 
of their making, for the railroad companies, affidavits of their find- 
ings and belief regarding the assessment of local property, and the 
injustice to the railroad companies of that provision in the law, 
but the court held that the law was mandatory in its terms, and 
that no discretionary power was vested in the commission. 

The laws just passed provide for the legislating out of office 
the present commission, effective Nov. 1, 1905, and for the appoint- 
ment by the governor of a new commission consisting of three 
members. They also give the board power and authority, while 
acting as a board of assessors, to make a full and thorough inves- 
tigation of all assessments in the state, and to fix the rate of tax 
to be paid by railroad companies upon the basis of the true cash 
value of all property in the state, according to their best judgment, 
without reference to the assessed value by the local officers. 

Another measure of some importance gives the Attorney General 
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Plan and Elevation of New Highway Bridge Over the Wabash River at Terre Haute, Indiana. 


free access to all books and accounts of the Michigan Central for 
the purpose of securing information to be used in suits now pend- 
ing against that company by the state. This was bitterly fought 
by those who believed that it was in the nature of class legisla- 
tion, and that all corporations and persons should be subject to the 
same general law upon this subject, but it became a law. 

Another law gives electric and street railway companies the 
same right of eminent domain for the condemnation of property as 
is now given to companies organized under the general railroad 
law, and provides that the railroad commissioner may order and 
require fencing and farm crossings on such lines, the same as is 
now done with steam roads. Bills were also passed providing pen- 
alties for either steam or electric roads making crossings of the 
tracks of any other roads until such crossings have been regularly 
approved either by the commissioner of railroads or the board of 
railroad crossings. 


Highway Bridge Over the Wabash at Terre Haute, Indiana. 


This bridge, now nearing completion at the foot of Wabash ave- 
nue, replaces an old wooden Burr bridge erected in 1864 by a pri- 
vate company and operated as a toll bridge until bought by Vigo 
County in 1874. The old bridge consisted of five three-truss spans 
approximately 160 ft. each in length, and a short draw span of the 
tipping style. The grade was level and the floor about 5 ft. above 
maximum high water. The piers were composed of stratified lime- 
stone on wooden grillage supported by piles. The timber in the old 
bridge was remarkably well preserved but brash, most of it being 





View Showing Traveler and Girders in Place. 


yellow poplar in the trusses with a few main braces of oak. The 
masonry was so badly weather checked that it was all condemned 
and used for riprap around new piers. 

The new bridge is composed of six 120-ft. spans and one 75-ft. 
span in the center. The roadway is 50 ft. between curbs and the 
two sidewalks are 8 ft. wide. As the War Department demanded 
38 ft. clear headroom above the water under the 75-ft. span (which 
is a movable span without machinery until the War Department 
shall demand its instaliation), the floor is about 14 ft. above the 
elevation of the floor of the old bridge in the center and slopes 
down towards the ends with a grade of 1.225 per cent. 

The six 120-ft. spans are composed of two riveted trusses about 
53 ft. center to center, and three plate girders each 121 ft. 6 in. 
long. The trusses have the centers of the top chords 4.5 ft. above 


the top of the curb and form a barrier between the roadway and 
the sidewalks. The sidewalks are supported by brackets riveted to 
the posts of the trusses. The sidewalk stringers rest on the brackets 
and carry.a cement finish on buckled plates riveted to the stringers. 

The roadway is paved with brick on a Portland cement concrete 
foundation supported by buckle plates riveted to stringers. Between 
the trusses and the adjacent plate girders, the stringers are riveted 
between the floor-beams while between the plate girders they rest on 
top of the floor-beams. Two lines of rails on steel ties traverse the 
roadway at the center for interurban cars. The riveted trusses have 
the ordinary chord section for the top chord, built-up channels for 
the bottom chord, rolled channels for the verticals and four angles 
connected by a \4-in. plate for diagonals, the plate not being consid- 














Placing 120-ft. Plate Girder in Position. 


ered as part of the sectional area. The sidewalk brackets are riv- 
eted to the stay plates on the verticals. The expansion of the 
trusses is*provided for by 8-in. segmental cast-steel rollers on T- 
rails which extend under the bearings of the adjacent span. The 
plate girders are the longest used up to this date for a highway 
bridge. They were shipped complete in pairs on three cars. 

The substructure is composed of quarry-faced ashlar and con- 
crete, on pile foundations. The bottom of the concrete masonry is 
9 ft. below low water in the piers and extends to low water where 
the ashlar facing of Bedford limestone commences. This is backed 
with concrete. 

The abutments are on piles, but the bottom of the masonry ex- 
tends but 2 ft. below low water. The wing walls are not bonded 








Truss Girder Erected and Ready to be Moved into Position. 
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to the abutments and rest upon the soil. The old abutments were 
upon the soil at an elevation some 10 ft. higher than the bottom of 
tne new masonry. ‘The pile driving was a slow process as the piles 
drove hard in the sand and gravel bottom. A drop hammer was 
used throughout the work, and in the east abutment foundation a 
water jet was successfully used until a penetration of about 16 ft. 
was reached, when it became useless; the driving was then con- 
tinued with a hammer until a penetration of 20 ft. was reached. 
The net a of masonry are as follows: 





East abutment ... -1,330 cu, yds. ick : 670 cu. yds, 
I’ ie oe Swe sain vies en s © 630 re 650 es 

» AE Sire re 650 630 

3 670 West abutme nt 1,000 


Piles of green hardwood to the number of 718 were driven—88 
under each pier, 116 under the east abutment, and 84 under the west 


abutment. 
Some of the ibis weights of the steel are given bel 


Cast-iron drain pipes, ete. 
Sheet lead 
Meeel Chew ANA TAM CUDM. 2.5 occ ccc kt blesses cc ese see ce ee ceeee 
Street. car rails 
Buckle plates 
Railings 
Invoices 10 to 47 





4, 1: 59, 328 Ibs. 
60,500 Ibs, 


plate girder 


Total 
120-ft. 


One 





One 120-ft. riveted truss ........... 51, 400 
One intermediate sidewalk bracket 750 
One light pole .. 22... cece sce cecwes 1,250 
Cee THLE. TIVOTOM CCUGE 2 occ ccicc cece ere veeseceeees ccc vnsss 40,000 
One intermediate floor-beam, 75-ft. span 16,000 
(one BEL WAGT-WICC] POLIETE o\s vice cc cc ccc nce sw aecec esses 792 
One wall plate of T-rails ........ cece cecrersrccccccsccecces 1,280 


There were about 125,000 open holes to be filled with %-in. and 
%-in. rivets. Of this number a comparatively few were filled with 
bolts. Curb angles, stringer shelf angle connections were bolted, and 
a few end floor-beams, where it was impossible to drive rivets, 
were connected with turned bolts having a driving fit and nut and 
washer on each end. 

The contract price for the entire structure, including a tempor- 
ary bridge, the removal of the old superstructure arfd substructure, 
was sap esesta of which $192,500 may be considered as the cost 
y superstructure, the temporary bridge and the removal 
bridge, and $78,700 the cost of the substructure and 


eic., 
of the new 

of the old 
approaches. 

The method of erection may be briefly 
Falsework capable of carrying a single line 
built between two of the 120-ft. plate girder positions. A single 
girder was loaded on two standard freight car trucks and then, 
by means of tackles, moved out until the ends were over the ma- 
sonry, where it was placed on blocking and moved sidewise until 
in its proper position. When the girders for a span were in posi- 
tion, the floor-beams, stringers and sway bracing were put in place 
and bolted up. The riveted trusses were assembled by placing the 
floor-beams running from the trusses to the adjacent girders on top 
of the deck already formed and anchoring them down with the outer 
ends projecting beyond the girders about 2 ft. Then the truss ver- 
ticals were bolted in place and the remaining members assembled 
and bolted. The outside rivets were driven and then the truss and 
floor-beams moved sidewise and lowered into their proper posi- 
tions. One-half of the bridge was erected in this manner and then 
the falsework for three spans was moved forward, the railroad 
track being shifted to the lower flanges of the plate girders in place. 

The only delay in traffic experienced was a few hours Sunday 
afternoon, when the ice took out the temporary bridge, and a few 
hours on the following Monday required to complete a plank road- 
way on top of the buckle plate floor. Some of the trusses had 
not been riveted up when this occurred, but the joints were securely 
held in place with bolts and drift pins. Sixteen feet of the roadway 
was used for traffic while one-half was paved; then the traffic was 
turned on the pavement and the remainder paved. Practically 
all rivets were driven with pneumatic hammers and heated in oil 
furnaces. 

The contractor for the entire work was the Lafayette Engineer- 
ing Company, Mr. Wallace Marshall, President; Mr. Frank Hanna, 
General Manager at Terre Haute, and Mr. O. G. Wright, Superin- 
tendent of Erection. The steel work was fabricated at the Detroit 
branch of the American Bridge Company. The mill and shop in- 
spection was done by the Pittsburg Testing Laboratory. Mr. Mal- 
verd A. Howe and Mr. J. E. Starbuck were designing engineers and 
Superintendents of Construction for the Commissioners of Vigo 
County. 


described as follows: 
of railroad track was 


A Berlin physician, professor and official, made a tour to Trieste 
with his automobile, and on his way back shipped his machine 
home from Munich by rail, unmindful of the fact that there were 
some five gallons of benzine remaining in the tank, and also unmind- 
ful, and possibly ignorant, of the fact that according to the German 
traffic regulations benzine, because of its inflammability, must be 
particularly described when shipped, and if not so described is taxed 
12 marks per kilogram, including the package, in addition to the 
freight as billed by the shipper. Twelve marks per kilogram is, 
as near as may be, $1.22 per pound. The railroad agents discovered 
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the benzine, reckoned the whole automobile as the package—which 
it was—and made out the freight bill accordingly, which is said 
to have amounted to more than $5,000, which the doctor paid under 
protest. The chance tourist, Yankee or other, should bear in mind 
that a box of matches in his trunk renders the trunk and its con- 
tents liable to this charge—but, unless there is a custom house. on 
the route, the presence of the matches will not be discovered. 


Storage vs. Primary Batteries. 

At the last meeting of the Railway Signal Association Mr. J. 
W. Gladstone, of the Battery Supplies Company, read a paper 
giving the cost of certain installations of caustic soda batteries for 
automatic signals, and comparing the figures for these batteries with 
those which had been given for storage batteries in a paper pre- 
sented by Mr. Reynolds at the March meeting of the Association. 
On the Central of New Jersey the primary batteries used for 110 
miles of signals (double track) between Bound Brook and White 
Haven have given for the last five years an average service of 10 
to 12 months, 16 cells of battery being used at «ach signal. The 
first cost was $8,267 (3,984 cells at $1.95 each, $7,769; labor of in- 
stallation, $498; maintenance (1 1-5 cells per year at 75 cents), 
$3,586. Mr. Gladstone in comparison with these figures estimates 
the cost of storage battery for the same signals at $37,719 and main- 
tenance $4,718. For the storage batteries he would have five charg- 
ing stations, and in the cost of maintenance he would include five 
per cent. on the excess of investment required for storage above 
primary batteries and 10 per cent. depreciation on this excess. He 
thus shows a saving of $1,132 a year in maintenance by the use of - 
primary batteries, and claims even a greater saving than this be- 
cause the cost of primary batteries includes the first charge for each 
cell, so that there is no expense for renewal for the first 10 months, 
so that the final comparison shows that the storage batteries will 
cost 44 per cent. more than primary batteries. 

Referring to the installation on the Lackawanna road spoken of 
by Mr. Reynolds, Mr. Gladstone said that the cost of 160 battery 
boxes ($1,040) should not be included unless a deduction was made 
for the battery box provided in the signal post, which costs $25 a 
signal. Making this allowance he finds the first cost of storage 
battery equipment to be ten times greater than that of primary bat- 
teries. He also complained of the omission of interest charges in 
Mr. Reynolds’ comparison. Again, the comparison of the cost of 
battery men, labor, etc., was inexact. 

Where storage batteries are carried to and from signals on 
cars the question of transportation is a considerable item, as the 
cells must be handled with great care; so that this expense must not 
be assumed to be the same as the expense of transportation of pri- 
mary batteries, for which material is sent packed in boxes, and 
this at any convenient time and at no risk. 

Speaking of tests, Mr. Gladstone cited an experiment on the 
Lackawanna road where batteries were worked every half minute 
10 hours a day for two months without a battery failure. In this 
and in a similar test on the Central of New Jersey each battery 
served for 60,000 signal movements before failing. As to withstand- 
ing cold weather, caustic soda batteries will make no trouble if put 
in boxes 24 inches deep, sunk in the ground to the level of the lid. 
Moreover, such boxes are cheaper than the cast iron cases which 
are a part of the signal post. These cost $25 each. The Michigan 
Central has 600 caustic soda batteries in shallow boxes which have 
worked well for five years. The Lackawanna has 100 of these in 
the Pocono mountains, where the batteries gave no trouble during 
the intense cold of winter before last; and last summer the Lacka- 
wanna put in all its remaining caustic soda batteries (700 signals) 
under ground. 





June Railroad Decisions. 

The following abstracts cover decisions on railroad cases in the 
United States Supreme Court and the Federal courts for the month 
of June: . 

Service of Process on Director of Foreign Railroad Company.— 
The service of summons on a director of a railroad company of an- 
other state who is casually within the state for a few days will not 
confer jurisdiction on a Federal court, where the railroad company 
is doing no business and has no property in the state where the 
process is served. Remington vs. Central Pacific R. Co. (U. S. Sup.), 
25 Supreme Ct. Rep. 577. 

Adjustment of Compensation for Carrying Mails.—The compen- 
sation for carrying mails may be adjusted as to an extension con- 
structed since a former adjustment, and may be confined to the ex- 
tension alone without readjusting the compensation for the whole 
route as extended. Chicago, Milwaukee & St. Paul Ry. Co. vs. United 
States (U.S. Sup.), 25 Supreme Ct. Rep. 665. 

Taxation of Coal Outside the Taxing State.—The appraisement 
of railroad property for taxation under the revenue laws of Penn- 
sylvania should not include the value of coal mined in the state, but 
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outside the state awaiting sale at the time the appraisement is made. 
Such action by the tax officers amounts to a deprivation of property 
without due process of law. Delaware, Lackawanna & Western R. 
Co. vs. Commonwealth of Pennsylvania (U.S. Sup.), 25 Supreme Ct. 
Rep. 669. 

Lookouts on Trains.—The Tennessee statutes requiring lookouts 
to be stationed on locomotives, whose duty it is to sound the whistle 
when any person or object appears on the track, and construed by 
the state courts to allow recovery of damages by persons injured 
where this precaution is not observed, though the injured person is 
guilty of contributory negligence, does not apply in favor of the 
foreman of a railroad construction gang killed as the result of being 
struck by a locomotive which he had seen approaching while stand- 
ing near the track clearing it for the train to pass. Rogers v. Cin- 
cinnati, New Orleans & Texas Pacific Ry. Co., 136 Federal Rep. 573. 

Care in Transportation of Mail Clerks.—A railroad company 
owes the same degree of care to a mail clerk riding in a mail car 
in charge of the mail that it does to passengers for hire on the 
train, and that care is prescribed by law to be the highest degree 
of care, skill and foresight consistent with the carrying on of its 
business. Cavin vs. Southern Pacific R. Co., 136 Federal Rep. 592. 

Notice of Claim for Injury.—The requirement of four months’ 
notice of a claim for injuries under the Connecticut statutes cannot 
be invoked in a sister state in which the action for the injuries is 
brought where no sich condition is imposed. Brown vs. New York, 
New Haven & Hartford R. Co., 1386 Federal Rep. 700. 

Expert Evidence as to Speed.—A railroad conductor long in the 
service of a railroad company and familiar with the locality of a 
railroad crossing accident is competent to testify as an expert as 
to the speed at which a locomotive was propelled at the point in 
question. Baltimore & Ohio Railroad Co. vs. Connell, 137 Federai 
Rep. 8. 

Overhead Bridges.—In the trial of a suit for injuries to a brake- 
man by striking a low trestle with which he was unfamiliar, an 
expert in railroad management is qualified to testify what, in his 
opinion, good railroading requires with respect to tell-tales on each 
side of overhead bridges. Pittsburg S. & N. R. Co. vs. Lamphere, 137 
Federal Rep. 20. 

Mechanics’ Liens.—The furnishing of proper materials for the 
construction or improvement of a railroad is sufficient to sustain a 
mechanie’s lien under the laws of Missouri without proof that the 
materials were used for that purpose. Westinghouse Air Brake Co. 
vs. Kansas City Southern Ry. Co., 137 Federal Rep. 26. 

Removal of Causes to Federal Court —An action in a state court 
to recover for injuries alleged to have been caused by failure to 
equip cars with safety appliances is not to be removed to the Federal 
court on the sole ground that it is alleged that the defendant is 
engaged in interstate commerce, since the question of fact whether 
the defendant is engaged in interstate commerce, and if so whether 
it has complied with the law, are not federal questions. Myrtle vs. 
Nevada C. & O. Ry. Co., 137 Federal Rep. 193. 

Liability of Lessor Rodd for Illegal Acts of Lessee.—A railroad 
company leasing its lines to another company is not liable for the 
illegal acts of the lessee in carrying oil at a discriminating rate 
during the continuance of the lease. Western New York & Penn- 
sylvania R. Co. vs. Penn Refining Co., 37 Federal Rep. 343. 

Findings of Interstate Commerce Commission.—The provision 
of the Interstate Commerce act that the findings of fact of the Com- 
mission shall be prima facie evidence of the facts found in a subse- 
quent proceeding to enforce the Comniission’s order, contemplates a 
clear-cut finding so prepared and arranged in the report that it can 
be offered in evidence unaccompanied by arguments, opinions, or 
other conclusions. The law allows no appeal from or writ of error 
to review a decision of the Commission denying or awarding repara- 
tion for an alleged violation of the act. In an action to enforce a 
reparation order based on a discriminating freight rate, the question 
of the reasonableness of the rate is for the jury and not the court. 
Western New York & Pennsylvania R. Co. vs. Penn Refining Co., 
137 Federal Rep. 3438 

Jurisdiction to Enforce Telegraph Right of Way Contracts.—In 
a suit to enforce telegraph right of way contracts with consolidated 
railroad companies the necessary parties being subject to the court’s 
jurisdiction, it is not material that a portion of the property affected 
is beyond the court’s territorial jurisdiction. Western Unies Tel. 
Co. vs. Pittsburg, C., C. & St. L. Ry. Co., 137 Federal Rep. 435. 





The Consulting Bridge Engineer.* 





The practice of having the designs of bridges and other struc- 
tures made by engineers employed by the purchaser, and letting the 
contract to a manufacturer on a pound-price basis is now becoming 
the standard practice of the country. Most of the large railroads 
have their own bridge and structural departments, or, for work of 
unusual magnitude, employ outside experts to design and supervise 
construction. Only a few of the smallest railroads adhere to the 








*Extract from the annual address of Mr, C, C, Schneider, President of 
the American Soclety of Civil Engineers. 
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ancient practice of inviting manufacturers to submit competitive 
designs accompanied by a lump-sum bid. 

The competitive system has had its day and has served a good 
purpose. It has been an important factor in developing the art of 
bridge building in America. It has been productive of establishing 
rational types, practical and scientific proportions; it has united 
theory and practice. However, at present, it is fast becoming a 
thing of the past. What is left of this practice is mostly confined 
to bridges for electric railways and light structural work. Many 
purchasers of structural work, who have had no experience them- 
selves, do not seek professional advice, as they would in other cases 
where large expenditures oi money are involved, believing that they 
can save the money paid for professional services by inviting manu- 
facturers to make competitive designs accompanied by a lump-sum 
bid. The fact is, however, that the manufacturer has to pay for 
making the designs not only once, but many times over, as only 
once in a number of cases he is the successful bidder. The manu- 
facturer will naturally add this extra expense to the cost of the 
structure, yet the designs are not made in the interest of the pur- 
chaser, but in that of the manufacturer. This practice has a de- 
moralizing influence, as it puts a premium on the poorest design 
and tends to decrease the professional standard of an important 
branch of engineering. 

The standard practice to be recommended, as the only fair and 
business-like method, is to let contracts for structural steelwork 
on a pound-price basis, on designs and specifications furnished by 
an experienced engineer employed by the purchaser. This method 
is fair to the honest manufacturer, as all competitors bid on the 
same basis; it is an advantage to the purchaser, as he employs the 
engineer who will protect his interests, study the conditions and 
requirements, and design a structure to suit the needs of his client. 
It will benefit a number of engineers, who are now compelled to 
waste their time and energies in making speculative designs to suit 
the commercial interests of a manufacturer, regardless of good 
practice, by elevating them to more independent positions, thus en- 
abling them to raise their professional standards to the highest 
ideals of good practice. 

Plans for bridges and other structures, on the safety of which 
the lives of human beings depend, should be designed and not man- 
ufactured; their design and the supervision of their construction 
should be entrusted only to competent engineers, who, besides the 
requisite theoretical and practical knowledge, should, above all, be 
endowed with common sense and good practical judgment. 

Most of the largest bridges and other steel structures which 
have been built in later years have been designed by engineers not 
connected with manufacturing establishments. The manufacturer 
should confine himself to his legitimate field of manufacturing struc- 
tural steelwork at so much a pound. The line between engineers 
and manufacturers will be even more marked in the future, when 
the same distinction will prevail as now exists between the archi- 
tect and the contractor. The manufacturers of structural work, in 
the future, will devote their energies to improvements in their 
tools and machinery and methods for handling material. Their 
engineering force will consist of mechanical experts, shop drafts- 
men and engineers, who, with a thorough knowledge of shop prac- 
tice, are skilled in putting the engineers’ designs into convenient 
shape for the workshop. 








Train Accidents in the United States in May.! 





unx, 1st, Baltimore & Ohio, Valley Falls, W. Va., a freight train 
was derailed and the engine and several cars were badly wrecked. 
The engineman was killed and two other trainmen were injured. 

unx, Ist, Chicago, Milwaukee & St. Paul, Ottumwa, Iowa, a west- 
bound passenger train was derailed on a curve; engineman killed, 
fireman injured. 

o, 4th, Baltimore & Ohio, DeForest, Ohio, the locomotive of a 
freight train was wrecked by the explosion of its boiler; the fireman 
was killed and the engineman and one brakeman injured. 

unx, 6th, Louisville & Nashville, Sulphur, Ky., passenger train 
No. 7 was derailed on a curve and the engine was overturned and 
the mail car wrecked. The engineman was killed and two passen- 
gers and four postal clerks were injured. 

*unx, 6th, 11 p.m., Galveston, Houston & Northern, Harrisburg, 














1Accidents in which injuries are few or slight and the money loss is ap- 
parently small, will, as a rule, be omitted from this list. The official accident 
record, published by the Interstate Commerce Commission quarterly, is regu- 
larly reprinted in the Railroad Gazette. The classification of the accidents in 
the present list is indicated by the use of the following 

ABBREVIATIONS. 


re Rear collisions. 

be Butting collisions. 

xe Miscellaneous collisions. 

dr Derailments; defect of roadway. 
eq Derailments ; defect of equipment. 


dn Derailments; negligence in operating. 
unf Derailments; unforeseen obstruction. 
unx Derailments: unexplained. 
ti) Miscellaneous accidents. 

An asterisk at the beginning of a paragraph indicates a wreck wholly or 
partly destroyed by fire; a dagger indicates an accident causing the death of 
ohne or more persons, 








Tex., a passenger train was derailed and the engine and seven cars 
were overturned. The tender was broken open and the fuel oil con- 
tained in it was spread over the wreck, which took fire instantly 
and was entirely consumed. The engineman and fireman were killed 
and their bodies were burnt up. 

unx, 9th, Gulf & Ship Island, Laurel, Miss., a car in a freight 
train was derailed and, running on to a trestle bridge while off the 
track, broke through; and, with two other cars, fell to the ravine 
below. One brakeman was killed. 

unx, 10th, Southern Railway, Lockhart, S. C., a mixed train was 
derailed and the cars fell down a bank. Two men were killed and 
a third was injured. 

*t1lth, 1 a.m., Pennsylvania road, at Lochiel, Pa., two miles 
east of Harrisburg, two cars of an eastbound freight train were de- 
railed and were pushed to one side so as to foul a westbound pas- 
senger track. A westbound passenger train ran into the derailed 
cars, one of which contained blasting powder, and there was at 
once a terrible explosion, killing or fatally injuring 20 passengers 
and three employees, and injuring 109 other passengers and three 
employees. The passenger train was second No. 19 westbound. The 
freight, eastbound, consisting of engine, tender and 68 cars, with 34 
cars air-braked, was stopped by a flagman protecting a switching 
engine, which was occupying the main eastbound freight track; and 
the application of the air-brakes on the first 34 cars caused two 
cars, the 35th and 36th, to “buckle.” The 36th car, loaded with Jud- 
son powder, was forced to one side so as to partially foul the west- 
bound passenger track. The engine and first three or four cars of 
the passenger train passed the derailed freight cars without great 
damage, though it appears that the shock was sufficient to awaken 
all the passengers in the sleeping cars and to do considerable dam- 
age to the engine and first two or three cars of the train. The en- 
gineman of the passenger train was probably killed at this time. 
Immediately after the first shock and the passenger train hav- 
ing come to a stop, there were two minor explosions, caused by some 
of the scattered powder being ignited by the fire from the engine. 
This was followed very closely by a very heavy explosion, caused 
by the entire lot of powder becoming ignited. There is no truth in 
the report that the locomotive boiler exploded. The engine was re- 
paired and was put in service in three days. All the cars appear 
to have been set on fire at once by the explosion and survivors de- 
scribe the spread of the flames as very rapid. Many of the sur- 
viving passengers were burnt and many were cut by broken glass. 
The Coroner’s jury found that the railroad company and its em- 
ployees were not guilty of any negligence by reason of which the 
accident occurred; that the rules of the company in regard to the 
flagging of trains and the stoppage of trains were strictly ob- 
served, and “the company and its employees are to be commended 
for their actions after the accident in taking care of the wounded 
and distressed.”’ This accident was reported in the Railroad Gazette 
of May 19 and was discussed in the issue of June 2. 

be, 11th, Pennsylvania road, Warren, Pa., butting collision be- 
tween an empty engine westbound and two engines coupled together 
eastbound. Two of the engines were wrecked. One fireman was 
killed, one engineman fatally injured and two other men badly 
scalded. It is said that the two freight engines had been delayed 
by an accident to the machinery of one of them, and that the men in 
charge failed to properly protect their train. 

unx, 11th, Southern Railway, Knoxville, Tenn., several cars in a 
freight train were derailed and ran against a watchman’s cabin. 
A policeman in the cabin was killed and the watchman was injured. 

unx, 11th, St. Louis, Iron Mountain & Southern, Tillar, Ark., a 
freight train was derailed and six cars were wrecked. A _ brake- 
man was killed and two trespassers riding in one of the cars were 
injured. 

12th, St. Louis Southwestern, Weaver, Tex., a passenger train 
was derailed on or near a small bridge which had been weakened 
by a flood and the engine and five cars were overturned. Five train- 
men were injured. 

xe, 12th, Chicago & North-Western, Chicago, Ill., an empty en- 
gine moving east, backward, ran over a misplaced switch and into 
the side of a car in a passenger train moving westward, badly dam- 
aging one car. Seven passengers were injured. 

xe, 12th, 8 p.m., St. Louis & San Francisco, Kansas City, Mo., a 
southbound passenger train collided with some freight cars which 
had accidentally run onto the main track, and the engine was over- 
turned. The mail car was wrecked and the passenger cars much 
damaged. Three trainmen and four passengers were injured, one 
of the trainmen fatally. 

unf, 12th, Weatherford, Mineral Wells & North-Western, 
Weatherford, Tex., a passenger train broke through a bridge which 
had been weakened by a flood and two passenger cars fell into Dry 
Creek; 20 passengers were injured. It is said that the trestle was 
knocked out of line by a log, which floated against it just before the 
train approached. 

be, 13th, Pennsylvania road, Hyde Town, Pa., butting collision 
of freight trains, wrecking both engines and 12 cars. One engine- 
man and one fireman were killed and several freight trainmen were 
injured. 
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unx, 14th, Gulf & Ship Island, Lumberton, Miss., a passenger 
train was derailed and the rear coach was overturned. Five pas- 
sengers were injured. 

unf, 14th, Atchison, Topeka & Santa Fe, Emporia, Kan., a pas- 
senger train was derailed at a point where the rails had been 
maliciously loosened, and five cars were ditched, most of them being 
wrecked. Six passengers were injured, two probably fatally. 

dn, 15th, Cleveland, Cincinnati, Chicago & St. Louis, Otterbein, 
Ind., passenger train No. 11 was derailed at a misplaced switch and 
the engineman and fireman were killed; three passengers and two 
mail clerks were injured. 

unx, 15th, Long Island road, Woodhaven, N. Y., the locomotive 
of a passenger train was derailed at a switch and was overturned. 
The passenger cars were considerably damaged and 12 or more pas- 
sengers were injured. 

0, 15th, Pennsylvania road, Leaman Place, Pa., the locomotive 
of a freight train was wrecked by the explosion of its boiler. The 
fireman was fatally scalded; but the engineman, who was hurled 
into a ditch with the cab, escaped with slight injuries. 

dn, 15th, 8 p.m., Southern Railway, Flovilla, Ga., passenger train 
No. 9 was derailed at a misplaced switch; the fireman was killed 
and two other trainmen were injured. 

xc, 17th, Lake Shore & Michigan Southern, Buffalo, N. Y., col- 
lision between a passenger train and two yard engines; one fireman 
killed. 
unx, 17th, St. Louis & San Francisco, Francis, Ind. T., a north- 
bound passenger train was derailed and the first three cars were 
wrecked. -Four trainmen were injured. 

be, 18th, Illinois Central, Echols, Ky., butting collision of freight 
trains, making a bad wreck; seven trainmen were killed and one 
trainman and two passengers were injured. It is said that the coi- 
lision was due to an error in reading the time in a telegraphic 
order. . 
dn, 19th, Norfolk & Western, Mackey’s Ferry, N. C., a mixed 
train was derailed at a misplaced switch and the engine and two 
freight cars were wrecked. A brakeman was killed and several 
other persons were injured. 

unf, 19th, St. Louis & San Francisco, Kosoma, Ind. T., north- 
bound passenger train No. 2 was derailed on a bridge and the engine 
and first three cars broke through the bridge. Four trainmen and 
11 passengers were injured. It is said that the derailment was due 
to the weakening of the bridge by a flood. 

unx, 19th, St. Louis & San Francisco, Lamar, Mo., three cars of 
a freight train were derailed and ditched, and two tramps were 
killed. 

unx, 22d, Cleveland, Cincinnati, Chicago & St. Louis, Sidney, 
Ohio, a freight train, made up entirely of new cars, was derailed 
while running at high speed, and 14 cars were wrecked. A woman 
walking near the track was killed. 

unf, 23d, 4 a.m., Louisville & Nashville, Columbia, Tenn., pas- 
senger train No. 1 was derailed at a washout, and two sleeping cars 
fell down a bank and were submerged in 7 ft. of water. Eight pas- 
sengers were injured. 

xc, 24th, Atchison, Topeka & Santa Fe, Hutchinson, Kan., a 
passenger train collided with a string of freight cars. One mail 
clerk was killed and the engineman, fireman and five other persons 
were injured, the engineman and fireman probably fatally. 

be, 25th, Augusta, Ga., collision between a freight of the Charles- 
ton & Western Carolina and a switching train of the Central of 
Georgia, badly damaging both engines; a brakeman was killed. 

be, 27th, 5 a.m., Louisville & Nashville, Madisonville, Ky., but- 
ting collision between a freight train and a work train, wrecking 
both engines and many cars. One fireman was killed and two other 
trainmen were injured. 

unx, 28th, Texas & Pacific, Keithville, La., westbound passenger 
train No. 51 was derailed and the engine and baggage car were 
overturned. Two trainmen and two passengers were injured. 

unx, 29th, Pennsylvania Lines, Bloomville, Ohio, the rear car of 
a passenger train was derailed and ran against a hand-car loaded 
with ties. A workman near the hand car was killed and two others 
were injured. 

xe, 30th, Galveston, Harrisburg & San Antonio, Sartartia, Tex., 
a passenger train of the Missouri, Kansas & Texas collided with a 
freight train which was entering a side track, wrecking three cars. 
A roadmaster who was riding on the engine, acting as pilot of the 
train, was severely injured, and the fireman less severely. 

xc, 31st, 2 a.m., Seaboard Air Line, Fairfax, S. C., passenger 
train No. 66 collided with some freight cars which had escaped 
control and run from a siding to the main track, and the engine 
and mail car were wrecked. Three trainmen were injured. 

xc, 31st, Pennsylvania Lines, Sheridan, Pa., a freight train as- 
cending a grade broke in two and the rear portion ran back into 
the head of a following passenger train, wrecking the caboose and 
one car and damaging the engine. One passenger and two trainmen 
were injured. 

unx, 31st, 6 a.m., Texas & New Orleans, Mabank, Tex., a mixed 
train running backward was derailed and the engineman and fire- 
man were injured, the latter probably fatally. 














GENERAL NEWS SECTION 


NOTES. 


The Railway Commission of Canada has appointed two inspec- 
tors to examine into the conduct of the railroads generally and to 
make weekly reports; the principal object being, according to the 
reports, “to secure compliance with those provisions of the railroad 
law designed to insure safety.” 


A Massachusetts manufacturer in a complaint to the Spring- 
field Republican says that the tipping or bribing evil now makes 
trouble in the freight department. When two shippers send freight 
to New York (by boat) or to points beyond New York, if the boys 
at the dock have been “fixed” the goods arrive in 24 hours; if not, 
maybe in ten days. 


A correspondent in central [llinois who appears to be somewhat 
startled by the strenuousness now visible in certain departments of 
the Wabash, summarizes his observations as follows: “The new 
general manager of the Wabash, in his policy of retrenchment has 
since the middle of June abolished all train collectors; consolidated 
the road’s six divisions into three; consolidated under one head the 
locomotive, car and machinery departments; taken off half the 
through and many accommodation trains; consolidated maintenance 
of way departments of the Springfield and Middle, and Detroit and 
Eastern, divisions; abolished pay cars, paying employees by checks 
sent to heads of departments and agents; and reorganized the pur- 
chasing department, creating a general head for all Wabash proper- 
ties.” 


In the complaint of Wylie against the Northern Pacific, the 
Interstate Commerce Commission, in an opinion by Chairman 
Knapp, decides that the Northern Pacific has no right to make 
through passenger rates with stage lines to the Yellowstone Park 
which discriminate in favor of a certain stage line and a certain 
hotel company. The complainant runs a stage line in opposition to 
the one favored by the railroad. The road had sold through tickets 
on which it received less than its established rate to the nearest 
railroad station. The railroad company controls the policy and 
operations of these stage and hotel companies which it favors. The 
commission holds that the stage company is not competent in law 
to be a party to through routes and joint rates, as contemplated by_ 
the Interstate Commerce law. : 


At Kansas City, July 1, papers were filed in the United States 
District Court in the suit of the Government to punish the Atchi- 
son, Topeka & Santa Fe for contempt of court in giving secret re- 
duced rates to the Colorado Fuel & Iron Company. This suit is 
based on the evidence taken by the Interstate Commerce Commission 
and published in the decision of that body several months ago. The 
special counsel engaged by the department of justice to decide what 
action should be taken by the Government in this matter recom- 
mended that officers of the road be charged with contempt and be 
called to answer; but President Roosevelt decided that only the 
company should be prosecuted; that to prosecute the officers, one 
of whom was Paul Morton, Vice-President of the company at the 
time the offences were committed and since then Secretary of the 
Navy, would be unjust, because in dealing with other corporate of- 
fenders against the laws—notably the Harvester Company at Chi- 
cago—the Government had not prosecuted individuals. 


The Secretary of Agriculture is preparing 1,200 suits against 
railroads for violation of the law limiting the time which animals 
may be confined in cars in transportation. It is said at the Depart- 
ment that the law has heretofore been a dead letter because the 
railroads which have been prosecuted have simply paid their fines 
and gone on with the violations as before; but eviderice has now 
been secured under which very many flagrant violations can be pun- 
ished. Since the department began its inquiries a number of rail- 
roads have taken action to comply with the law. The Missouri Pa- 
cific has quickened the time of one run from 47 hours to 27. The 
Chicago & North-Western proposes to use stable cars (exclusively?), 
and if the animals are made comfortable in these cars the Govern- 
ment will not prosecute. The Illinois Central has established ex- 
tensive feed and rest yards at Freeport. It is said that the railroads 
will try next winter to induce Congress to repeal the law or to allow 
animals to be confined more than 28 hours. 


A Transatlantic Tow. 
The Standard Oil Company has for some time brought much of 
its crude oil from the Texas fields to the New York refineries in steel 
barges, towed by steamers specially built for this work. The newer 


barges carry 50,000 bbls. (say 8,000 tons) of oil, and the steamer 
carries 30,000 to 40,000 bbls. additional. The refined oil shipped to 
Kuropean ports has never been carried in barges, however, but in 
tank steamers with a capacity of from 40,000 to 70,000 bbls. An- 
nouncement has just been made that the towing steamer Col. E. 
L. Drake has started across the ocean to London with barge 95. 
Although this is the first transatlantic tow of oil, it is not the record 
haul, for the S. O. steamer Atlas took a barge from New York to 
San Francisco, last winter, covering 13,090 miles in 72 days. 


Michigan Refrigeration Cases. 

The Interstate Commerce Commission, in an opinion by Com- 
missioner Prouty, has announced its decision concerning refrigera- 
tion of fruit on the Pere Marquette and Michigan Central roads. 
It is held that railroad companies are required at common law to 
furnish suitable transportation facilities, and it follows that the 
railroad companies in this case, holding themselves out as common 
carriers of perishable fruit, must provide the necessary refrigerator 
ears for the traffic; that during the performance of the transporta- 
tion the car is the car of the railroad company using it, and its 
measure of responsibility as to the sufficiency of the car is the 
same, whether it obtains the car by purchase or lease; that a rail- 
road company holding itself out as a carrier of a commodity which 
can only move under refrigeration is ordinarily in duty bound to 
furnish that refrigeration, for the icing is not a mere incident of 
the transportation service but is a part of the service itself; that 
refrigeration, being incumbent upon the carrier as a part of the 
transporiation, the charge for that service stands like any other 
charge for transportation, and it is the duty of the carrier to pub- 
lish, file with the Commission, and observe its refrigeration charges, 
over which the Commission has the same jurisdiction as of any 
other charge for transportation; that it is not within the province 
of the Commission to prescribe the method or kind ef refrigeration 
charges which shall be adopted by the carrier. The Commission 
finds that a reasonable refrigeration charge based upon the cost of 
the ice actually used would be $2.50 per ton. The Michigan Central 
has established for the present season the reasonable charge of $2.50 
per ton for ice actually used, and that company should be dismissed. 
The Pere Marquette, while under contract to continue its use of 
Armour cars during the present season, has made reductions in its 
refrigeration charges amounting to from 15 to 30 per eent. to apply 
during the present season, and has filed a statement with the Com- 
mission that it intends for the season of 1906 to purchase or lease its 
own equipment and also furnish refrigeration at $2.50 per ton for 
the ice actually used in transit. For various reasons stated by the 
Commission, including the consideration that the Commission Is 
without authority to fix rates for the future, no order is issued at 
this time. 

Grab Irons in Texas. 

The General Managers’ Association of Texas has given notice of 
a resolution recently adopted that after June 1, 1906, the lines in the 
Association will not accept cars for transportation or switching pur- 
poses, owned by other railroad companies, private car lines or indi- 
viduals, with hand-holds and foot-holds secured by lag screws, ex- 
cept with the understanding that if any such car is received the 
lag screws will be replaced by bolts, at the expense of the owner. 
Cars will only be acceptable, in this respect, after the substitution 
of bolts for lag_screws, when hand-holds and foot-holds are secured 
by bolts nutted, with ends of same upset to keep the nut from turn- 
ing off or being screwed off. C. Hamilton, of Waco, is President of 
the Association. 


Differential Fares by the Michigan Central. 

The Michigan Central recently asked the authority of the Cen- 
tral Passenger Association to sell tickets at the differential rate ($2 
less than standard) from Chicago to the seaboard. The matter was 
referred to three arbitrators, and they decided that the privilege 
should be granted. When it was found that the Michigan Central in- 
terpreted this decision as allowing it to seil at the differential rate 
over the New York Central, a standard line, the other roads ob- 
jected. In view of this objection, the arbitrators have issued a sup- 
plementary opinion stating that the decision was understood to 
apply to the New York Central as well as to any connection on 
which differential fares are accepted. There has been strenuous 
objection made by the Grand Trunk to the granting of this privi- 
lege to the Michigan Central, and the Grand Trunk has declared 
that it will reduce its rates so as to preserve its differential under 
the Michigan Central’s rate. The Pennsylvania offers a similar dif- 
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ferential rate by the Pittsburg, Cincinnati, Chicago & St. Louis, 
whose passengers go over the standard Pennsylvania line east of 
Pittsburg. 

Safety on the Lake Shore. 

The Lake Shore & Michigan Southern has ordered the removal 
within ten days of all facing point switches on the main line between 
Chicago and Buffalo; or, where removal is impossible, the protec- 
tion of such switches by distant signals. According to a press 
despatch, special watchmen have been stationed to see that unpro- 
tected switches are right before the arrival of the 18-hour express 
trains, the watchmen to remain at the switches until the train 
passes. 

New Zealand Railroads. 

The railroads of New Zealand, with the exception of one private 
line 84 miles long, all belong to the state. There are about 2,374 
miles in operation on a 3-ft. 6-in. gage. Including the steamer 
service on Lake Wakatipu, they represent a capital expenditure of 
about $100,000,000. A few years ago, a number of American loco- 
motives and cars were imported by the government; but, on account 
of local criticism of the policy of importing from abroad, the gov- 
ernment workshops have recently been largely employed in build- 
ing additional rolling stock to meet the rapid increases in traffic. 
During the year ended March 31, 1904, there was an increase of 
five locomotives, 58 passenger cars, 18 brake vans, and 423 freight 
cars in the equipment. At the same time, there were being built 
21 locomotives, 11 of them in government workshops. The total 
rolling stock in use at the end of the year was 377 locomotives, with 
an average tractive power of 9,476 lbs.; 809 passenger cars, with an 
average seating capacity of 3914 persons, and 13,132 freight cars, 
with an average capacity of seven tons. At the best equipped shops 
in the colony, where about 450 men are employed, an engine has 
been turned out in five weeks. Within the last few years, West- 
inghouse air-brakes and Pintsch gas have been very largely intro- 
duced, as well as the interlocking system, and the electric-tablet 
which in use over a considerable 


system of train signaling, are 
mileage and are being rapidly extended. During the year under 
review, 58 miles of track were relaid with 70-lb. rails, and it was 


proposed to relay at least 100 miles more during the year ended 


March 31, 1905.—London Times. 


Duff Roller Bearing Screw Jacks. 

The Duff Manufacturing Company, Pittsburg, Pa., has placed on 
the market a new line of roller bearing screw jacks in 25 or more 
different sizes. These jacks have been put to abnormal tests in 
order to prove their efficiency for heavy work, and have demon- 
strated a considerable saving in operating expenses and in time and 
labor. The makers claim that the same load can be raised about 
15 per cent. easier with the “Duff” jack than with any other anti- 
friction screw jack. 

The “Duff” jack contains two roller bearings—one large or main 
bearing at the head of the jack, and another bearing to take the 
thrust on the bevel pinion. The main feature of any anti-friction 
jack, however, is the bearing itself. The roller bearing used is a 


patented bearing consisting of two hardened ground tool steel plates 
with a cage between them carrying the hardened ground rolls. A 
cut of the two bearings employed is shown herewith. 
that this form of bearing will stand heavier loads, 


It is claimed 
and will wear 
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better than ball-bearings, and that the rolls will not crush or flatten 
and will not wear grooves in the hardened plates after continuous 
service, as is often found in other types of anti-friction bearings. 
When the bearings are removed from the jack frame, they remain 
intact and do not separate and become hard to handle. 

The ratchet on the “Duff” jacks is of special construction, and 
with it the jack may be reversed with ease and quickness. The 
“Duff” roller bearing jacks cover a wide field in the handling of 
railway equipment, in bridge work and in the way of wrecking pur- 
poses. They are made in all sizes with capacity from 15 tons to 70 
tons.. Cone bearing and roller bearing journal jacks with capaci- 
ties of 10, 15 and 25 tons are also made by this company. 
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Types of the ‘‘Duff’’ Roller Bearing Jack and Sectional View of the Same. 
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The Preston Seal-Lock. 

The accompanying illustration shows the Preston seal-lock. The 
patents are owned by Crago & Bohrnstedt, Cadott, Wis., who de- 
scribe the device as follows: The seal is made of very thin tin with 
a hole in each end. No leading of any kind is necessary, which 
reduces the cost of seals very materially. The locking device is 
secured by a retaining guide in the form of a lug having forwardly 
projecting flanges, and through the medium of a dog engaging one 
of a series of serrations. The hasp is provided with a diamond 
point and a knife hook, which hold the seal in position and help 





Preston Seal-Lock. 


to mutilate it when the locking device is forced upward. The lock- 
ing device is also provided with a sharp edge which cuts the seal in 
two pieces when the lock is opened. No sealing punch is required 
to close the seal, and the latter is destroyed when the lock is opened, 
making it impossible to use it a second time. The lock is easily 
opened with the hand and is operated quickly. It is also provided 
with openings which will admitgof the use of any seal now on the 
market. The lock was on exhibition at the International Railway 
Congress at Washington in May. 


Suez Canal Traffic. 


The net tonnage through the Suez Canal in 1904 shows an in- 
crease of 1,494,547 tons compared with that of 19038, the increase 


“being due to heavy shipments of wheat from India to Europe, and 


to the large quantities of coal consigned to the East. The latter 
exceeded the shipments of 1903 by about 500,000 tons. During the 
year 4,287 vessels passed through the canal, of which 2,679 were 
British. There was an increase in 1904 of 1,430,376 tons in the ton- 
nage of British vessels as compared with 1903. The figures were 
7,403,553 tons in 1903 and 8,833,829 tons in 1904. The tonnage of 
yerman vessels increased from 1,773,265 tons in 1903 to 1,969,561 









Roller Bearings Used in the ‘Duff’? Screw Jacks. 


tons in 1904. In the year 1870, when the canal was opened, 26,758 


civil and military passengers were carried through the canal; in 
1904 the number was 210,849.—Consular Report. 


The Milan Exhibition of 1906. 

To celebrate the inauguration of the Simplon tunnel, an exhibi 
tion is to be held at Milan, in 1906, under the patronage of th« 
King of Italy. It is known as the International Exhibition of Pub 
lic Hygiene and Hygiene and Sanitary Assistance in Transports 
and the programme indicates that special attention will be paid t 
the hygiene of railroad buildings and rolling stock, organization 0: 
railroad emergency services, etc. 
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Engineering Societies of the World. 


The following statistics of the principal engineering societies 
were recently given by John W. Leib, Jr., in his presidential address 








before the American Institute of Electrical Engineers: 
ey og # 
3 g Sz v 
i Y Sq 3 a 
a Hf 68 8 S63 = 
£2 s3 88 & ga §$ 
Name and date of ra) fe 4 45 - 
organization. 
Am. Society of Civil Engineers, 1852. 1905 9 903 127 : : 
Am. Inst. of Mining Engineers, 1871... 1905 it . 190 3,68 
Am. Society of Mech, Engineers, 1880. 1905 19 eat oe 2,78 
Am. Inst. of Electrical Engineers,1884 1905 D S852 .:. 3.004 





2p x a 
oH U cel mn 
= eee Ne x 
baie a ee = g 
os, SS 82 o 5 rs) ee 
So <See oie eg oS Ss 
' - 2° ee le 
Name and date of A jen i “4 4 al 
organization. 
Instn. Civil Engrs.(Great Britain), 1818 1905 19 2,191 4,110 271 6,597 
Instn. of Mechanical Engineers, 1847... 1905 9 2,351 1,454 720 38,977 


Iron and Steel Inst., 1860............ 1905 11 1,898 ... 


‘Instn. of Electrical Engineers, 1889... 1904 6G 1,101° 1,435 1,761 4,803' 
Verein Deutscher Ingenieure, 1891.... 19038 © Rie wsies «ate 549 
Societé des Ingénieurs Civil de France, 
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‘Includes 27 Fellows. 

“Includes 136 Foreign Members. 

®°Not including 1,144 students or graduates. 

‘Originally organized as the Society of Telegraph Engineers and 
tricians in 1871. 

°Not including 450 students or graduates. 

®Not including 1,107 students or graduates, 


Elee- 


“Combination” Tie Plate. 


The tie plate shown herewith is a new one, recently added to 
the line of the Railroad Supply Co., Chicago, and called the ‘‘Com- 
bination.” It has a rib on each side. One acts as a shoulder to 
prevent lateral movement of the rail. The lower rib enters the tie 





Combination Tie Plate. 


to prevent displacement of the plate by the downward and outward 
thrust of the rail. It is called a “combination” tie plate because 
it can be used either under a rail joint or at intermediate points 
simply by reversing it, the shoulder in either case supporting the 
rail. 


Additional Panama Steamer. 


The Panama Railroad Steamship Line has chartered the Savan- 
nah Line steamer “City of Savannah” for a term of three months, 
with an option for renewal or of purchasing the boat if she proves 
satisfactory. The “City of Savannah” was built in 1896 by the New- 
port News Shipbuilding & Dry Dock Company for the Plant Steam- 
ship Company, and was originally named “La Grande Duchesse,” 
until purchased by the Savannah Line. She is a twin screw boat, 
380 ft. long, 47 ft. beam and 28 ft. deep and of 5,017 tons gross 
register. Her engines are of 6,500 i-h.p. Built for a 164% knot ship, 
her record has been unsatisfactory, in speed performance and coal 
consumption, and she has a comparatively small cargo space. 


The German Technolexicon. 


Dr. Hubert Jansen, editor-in-chief of The Technolexicon, which 
is being published by the Society of German Engineers, announces 
that in the compilation of this universal technical dictionary for 
translation purposes—which is being prepared in English, German 
and French, and was commenced in 1901—about 2,000 firms and 


individual collaborators are at present assisting. At the present 
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time 2,700,000 word cards have been collected. For further particu- 
lars Dr. Jansen may be addressed at 49 Dorotheenstrasse, Berlin. 
The Acrobat versus the Street Car. 

At a recent meeting of insurance men with a view to starting 
a campaign against hired witnesses, shyster lawyers, ambulance 
chasers and professional accident claimants, Theodore Waters 
showed a photograph of an acrobat who had evolved a somewhat 
hazardous method of making a living. “This man,” said Mr. Waters, 
“didn’t mind letting street cars bump him all over the street. He 
would be picked up by a confederate and carried to a furnished 
room. Then the confederate would be bandaged up and the acrobat 
would go out again to get bumped. Again a confederate would go 
to bed with the injuries the acrobat was supposed to have received. 
Getting witnesses was easy. The gang had little trouble in collect- 
ing damages. Finally they were caught and punished.” 


Dominion Mail Subsidies. 


The State Department has made public the information that in 
the fiscal year ended June 30, 1904, the Canadian Government paid 
$851,748 in mail subsidies to steamship lines. The largest amount, 
$175,000, was paid to lines running from Canada to Great Britain; 
$146,000 was paid to the Canada-South African lines, and $116,800 
to the Australian lines. 


Manufacturing and Business. 


The Railway Steel-Spring Co., it is said, will enlarge its car- 
wheel shops at Hudson, N. Y. 


The Buda Foundry & Manufacturing Co., Chicago, has shipped 
98 push cars to Panama, this being part of a large order for various 
track construction supplies received recently. 


According to reports from Philadelphia, the Philadelphia & 
Western has decided to use the third-rail system, and a contract is 
to be given at once for building an electric generating plant. 


The Philadelphia & Reading has given a contract to Robert 
Palmer & Sons Shipbuilding Co., of Noank, Conn., for building six 
coal barges, each of which will have a capacity of 1,200 tons, to be 
completed during the coming fall and winter. 


W. A. Stadelman, eastern agent of the Wellman-Seaver-Morgan 
Company, and who has been in charge of the eastern office at 42 
Broadway, New York, has been appointed general sales agent of 
the same company, with headquarters at Cleveland, Ohio, taking ef- 
fect July 1. Fred Stadelman has been appointed assistant manager 
of the New York office. 


The Isthmian Canal Commission have ordered 3,000 squares of 
Paroid roofing and a similar amount of Neponset black building 
paper and Neponset insulating paper from F. W. Bird & Son, East 
Walpole, Mass. The above company state that the Government has 
used many carloads of Paroid in the Philippines, Cuba, and >on 
work in this country. 


The Toledo-Massillon Bridge Co., recently formed by the’ reor- 
ganization of the Massillon Bridge Co., has selected a site’ for its 
new works at Toledo. Plans now being made call for a main build- 
ing 100 x 400 ft. of brick construction, to contain traveling electric 
cranes and a large amount of machinery. There will also be five 
smaller buildings, and it is expected to have the works in opera- 
tion by the first of next month. 


J. G. White & Co., of New York, announce the appointment of 
Mr. Harold U. Wallace, the son of John F. Wallace, as Third Vice- 
President of their company. Mr. Wallace was Chief Engineer of 
the Illinois Central up to March of this year. He has been con- 
nected with the Illinois Central since 1894, having been Chief Engi- 
neer since 1902. The lake front improvement work of the road in 
Chicago, which included the depression and reconstruction of 20 
miles of yard and main tracks, was carried out under the super- 
vision of Mr. Wallace. 


Iron and Steel. 


The Tennessee Coal, Iron & Railroad Co. has recently received 
an order for about 55,000 tons of rails for 1906 delivery. 


Bids will soon be asked for about 55,000 tons of steel to be used 
in building the new Manhattan bridge over the East river, New 
York. 

The Pittsburg Steel Co. has given an order to the United States 
Steel Corporation for 1,000,000 tons of steel billets for delivery with- 
in the next five years. 

The American Bridge Co. and Riter-Conley Manufacturing Co., 
of Pittsburg, have the contract for the 10,500 tons of structural steel 
to be used in the new buildings at the West Allis plant of the Allis- 
Chalmers Co. 

The Lake Shore & Michigan Southern has given a contract for 
about 15,000 tons of bridge material to be used in building small 
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structures along the line of its road and the Atchison, Topeka & 
Santa Fe has given an additional order for 3,000 tons. 


Orders have recently been given by the Vanderbilt roads for 
25,000 tons of rails; by the Wabash, 5,000 tons; Toledo & Chicago 
Interurban, 5,500; Long Island, 2,500; electric roads in the neigh- 
borhood of Cleveland, 5,000; electric lines in the east, 10,000 tons. 


MEETINGS AND ANNOUNCEMENTS. 


(For dates of conventions and regular mectings of railroad conventions and 
enyineering socictics, sce advcrtising page 24.) 


National Railroad Master Blacksmiths’ Association. 

The next meeting of this association is to be held August 15, 
16 and 17 at Cleveland, with headquarters at the Forest City House 
(rate $2 a day). The following committee reports will be pre- 
sented: “Forging Machine Formers, Bulldozers, Etc.,” D. H. Ed- 
wards, Chairman; “Spring Making, Repairing and Tempering,” Jas. 
Fenwick, Chairman; “Oil Furnaces,” John McNally, Chairman; 
“Manipulating Tool Steel, Including High Speed Varieties,” R. A. 
Mould, Chairman; “Tools and Formers for Steam Hammers,” D. 
Fitzgerald, Chairman; ‘Best Material and Methods of Forging Mo- 
tion Work,” J. B. Anderson, Chairman; ‘Ideal Blacksmith Shop,” H. 
G. Price, Chairman; “Best Methods of Repairing Locomotive 
Frames, Both Iron and Steel,” W. Smith, Chairman; “Best Methods 
of Testing Materials and Selecting Same for Uses Intended,” L. J. 
Brunner, Chairman. 


PERSONAL. 


—Mr. J. L. Campbell, who has been appointed Engineer of Main- 
tenance of Way on the El Paso & Southwestern and the El Paso- 
Northeastern System, was born in 1863 and began railroad work in 

1894 as Resident Engineer of 
Construction on the Rio 
Grande Northern Railroad of 
Texas. From 1895 to 1898 he 
was Locating Engineer for 
the Rio Grande, Sierra Madre 
& Pacific. In 1897 he was 
made Chief Engineer of Loca- 
tion and Construction on the 
El Paso-Northeastern, and 
subsequently served on the 
Atchison, the Arizona & New 
Mexico, part of the Southern 
Pacific, and the St. Louis, 
Kansas City & Colorado. He 
next entered the service of 
Phelps, Dodge & Co. and was 
appointed Engineer of Main- 
tenance of Way of the El 
Paso & Southwestern and the 
recently acquired El Paso- 
Northeastern. For the four 
years before he began rail- 
road work Mr. Campbell was 
Chief Engineer of the City of El Paso, Texas. He was in May, 
1901, elected a member of the American Society of Civil Engineers. 


—Honorable S. Parent, formerly Premier of the Province of 
Quebec, will, it is reported, be appointed to the Railroad Commission 
of the Privy Counsel, to succeed the Honorable F. B. Wade, deceased. 


—Mr. Charles A. Dunham, who has been appointed Signal Engi- 
neer of the Great Northern, entered railroad service in 1884 on the 
Chicago, Burlington & Quincy as a helper in the mechanical de- 
partment. In i887 he went to the bridge department of the New 
York, Chicago & St. Louis. For some time he worked for Grant 
Brothers, railroad contractors in California, and in March, 1890, he 
re-entered the service of the Burlington as a locomotive fireman. 
In 1892 he left the Burlington to go to the Union Switch & Signal 
Company, for which company and the National Switch & Signal 
Company he worked until February, 1896, when he was appointed 
Inspector of Signals on the Illinois Central. He was soon made 
Supervisor of Signals, and on March 1, 1901, was promoted to be 
Signal Engineer. 


—Hon. Fletcher Bath Wade, K. C., M. P., late Chairman of the 
Commissioners of the (Canadian) Trans-Continental Railway, who 
died on May 23, was born Sept. 9, 1852, at Granville, N. S. After 
studying for three years in a lawyer’s office he was admitted to the 
bar at Halifax, N. S., in 1875. Mr. Wade was connected with many 
railroad, steamship, mining and other companies. In 1878 he was 
appointed Solicitor of the Nova Scotia, Nictaux & Atlantic Railroad. 
In 1888 he was in charge of financing the completion of the Nova 
Scotia Central and later was appointed Receiver and Manager, 
which position he held for six years. He was a promoter of the 
Halifax & South Western and the Middleton & Victoria Beach rail- 
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roads, which have since been sold to the McKenzie & Mann inter- 
ests. Mr. Wade has been an active supporter of the Liberal party 
since 1878. 


—Mr. A. T. Hardin, who has just been appointed Assistant to 
the General Manager of the New York Central & Hudson River, was 
born in 1868 and entered rail- 
road service at the age of 
14 as an operator on the Rich- 
mond & Danville. After 
working for seven years as 
operator, agent and _ stenog- 
rapher, he went to the Uni- 
versity of South Carolina, 
where he graduated in 1894 
in the civil engineering 
course. In that year, he en- 
tered the Maintenance of Way 
department of the Southern. 
In 1898 he came to the New 
York Central as supervisor, 
since which time he has been 
Division Engineer of the 
Eastern division, Engineer 
of Track and Engineer of 
Maintenance of Way. This 
last position he leaves to be- 
come Assistant to the Gen- 
eral Manager. 


—Mr. John Marcus Davis, who has been appointed Assistant 
General Superintendent of the new Central district of the Great 
Northern, was born in 1871. His first railroad work was in 1889 
as a brakeman on the San 
Antonio & Aransas. Pass. 

From this he went into office 

work and served on the Gulf, 

Colorado & Santa Fe, the 

Mexican Central, and _ the 

reat Northern. In 1898 he 

was appointed Assistant Su- 

perintendent of the Fergus 

division of the G. N. He 

was transferred to the Mon- 

tana division, and then back 

to the Breckenridge division. 

In 1900 he left the Great 

Northern to go to the Erie & 

Wyoming Valley; and thence 

went to the Erie as Superin- 

tendent of the Wyoming and 

Jefferson divisions. In 1902 

he was transferred to the Al- 

legheny division, and in 1903 

returned to the Great North- 

ern as Superintendent of the 

Eastern division. In 1904 he 

went to the Dakota division, and this year was appointed Superin- 
tendent of the new Minot division, which position he held until July 
1, when he was appointed Assistant General Superintendent. 


—Mr. Herbert T. Herr, who has been appointed Acting General 
Superintendent of the Denver & Rio Grande, was born in Denver in 
1876. After graduating at the East Denver high school in 1895, he 

entered the shops of the Chi- 
cago & North-Western as an 
apprentice. After a year of 
this work, he went to Yale 
and graduated in 1899 from 
the Sheffield Scientific School. 
During two of the summer 
vacations while he was in 
college, Mr. Herr worked as 
apprentice on the Denver & 
Rio Grande. In 1899 he was 
appointed Division Master 
Mechanic of the Southwest di- 
vision of the Chicago Great 
Western, and in December of 
the same year Mechanical 
Engineer. In April, 1902, he 
went to the Atchison, Topeka 
& Santa Fe as Master Me- 
chanic at Fort Madison, 
Iowa. He next went to the 
Norfolk & Western as Master 
Mechanic of the Eastern di- 
vision, with headquarters at 
Roanoke, Va. This position he held until September, 1904, when he 
was made Assistant to the Vice-President on the Denver & Rio 
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Grande, from which he is promoted to be Acting General Superin- 
tendent. 


—Mr. Warren S. Palmer, who has been appointed General Super- 
intendent of the Northern district of the Southern Pacific, compris- 
ing the Coast, Western, Sacramento and Carson & Colorado divisions 
of the Pacific system, is a na- 
tive of San Francisco. He 
graduated in 1876 in the civil 
engineering course of the 
University of California. 
After his graduation, he 
served as carpenter and 
draftsman apprentice in the 
bridge and buildings depart- 
ment of the Central Pacific. 
In 1881 he was transferred to 
the engineering department, 
where he spent five years in 
location and_ construction 
work. In 1886 he left the 
railroad business to become a 
member of the firm of Palmer 
& Storey, engineers and con- 
tractors, during which time 
that firm built the Colusa & 
Lake, the Yreka and the 
Pajaro Valley railroads in 
California. In 1890 he re- 
turned to railroad service as 
Resident Engineer of the First district of the Southern Pacific, 
and in 1898 he was appointed Assistant Superintendent of the West- 
ern division. In 1901 he was appointed Superintendent of the Sacra- 
mento division, and a year later was transferred to the Western 
division. From this position he was recently promoted to be Gen- 
eral Superintendent of the Northern district. 








ELECTIONS AND APPOINTMENTS. 





Atchison, Topeka & Santa Fe.—F. C. Fox, General Superintend- 
ent of the Western Grand Division, has been appointed General 
Superintendent of the Eastern Grand Division, with headquar- 
ters at Topeka, Kan., succeeding D. E. Cain, resigned. R. J. 
Parker, Superintendent of the Missouri division, has been ap- 
pointed General Superintendent of the Western Grand Divis- 
ion, with headquarters at La Junta, Colo., succeeding Mr. Fox. 


Chicago, Burlington & Quincy.—The Chicago division now includes 
the terminals and the main line to Clyde, IIl., seven miles. 
The Aurora division extends from Clyde to Galesburg, IIl., in- 
cluding the branch lines, except the line from Sterling to Deep 
Rock, which has been made part of the Galesburg division. 
The Galesburg division consists of the Quincy, Peoria, Galva, 
Keithsburg, Rushville, Tri-City and Savannah branches and the 
Galesburg yards. The Ottumwa division includes the main 
line from the West Galesburg yard to Creston, Iowa. The Bur- 
lington division is made up of the branch lines running into 
that city. It will also include the branch from Quincy, IIl., to 
Louisiana, Mo., which has been part of the Galesburg division. 
The St. Louis division extends from Rio, IIl., to St. Louis, in- 
cluding the branch from Concord via Jacksonville to Centralia. 

L. N. Hopkins, Supply Agent of the lines East of the Mis- 
souri River, has been appointed Purchasing Agent of the Chi- 
cago, Burlington & Quincy, succeeding George G. Yeomans, re- 
signed. 

T. J. Frier, Assistant Supply Agent, has been appointed 
Supply Agent of the lines East of the Missouri river, with head- 
quarters at Chicago, succeeding L. N. Hopkins, promoted. 


Chicago, Rock Island & Pacific—A. G. Merrill, Superintendent of 
of the Panhandle division, has been appointed Superintendent 
of the Arkansas division with headquarters at Little Rock. H. 
M. Hallock, Superintendent of the Oklahoma division, has been 
appointed to succeed Mr. Merrill, with headquarters at Oklahoma 
City, O. T. 


Cincinnati, New Orleans & Texas. Pacific—D. M. Case has been ap- 
pointed Superintendent of Signals of the Cincinnati, New Or- 
leans & Texas Pacific, succeeding W. A. D. Short, who has re- 
signed to become Signal Engineer of the Illinois Central. . 

C. E. Rickey has been appointed Superintendent of Car 
Service of the Cincinnati, New- Orleans & Texas Pacific and 
Alabama Great Southern, succeeding I. F. Hall, assigned to 
other duties. 

R. D. Lankford, Assistant Secretary, has been appointed 
Secretary of the Cincinnati, New Orleans & Texas Pacific, with 
headquarters at New York, succeeding W. A. Shoemaker, re- 
signed. J. W. Hood has been appointed Assistant Secretary, 
with headquarters at Cincinnati, succeeding Mr. Lankford. 
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Delaware & Hudson.—George A Keller, Superintendent of Car Serv- 
ice, has been appointed Car Accountant, with headquarters at 
Albany, N. Y. He is succeeded by Thomas O. Cole, also with 
headquarters at Albany. 

F. B. Lincoln, Superintendent of the Susquehanna divis- 
ion, with headquarters at Oneonta, N. Y., has resigned. The 
jurisdiction of A. T. Benjamin, Superintendent of the Saratoga 
division, with headquarters at Albany, has been extended over 
the Susquehanna division. 


Denver & Rio Grande.—A. H. Calef, J. F. Vaile and W. H. Taylor 
have been elected directors. They succeed Edward O. Wolcott, 
deceased, and E. H. Harriman and Edwin Gould. 


El Paso-Northeastern System.—Dennis Sullivan, General Superin- 
tendent, has resigned. 
A. R. Oster has been appointed General Superintendent, 
with headquarters at Alamogordo, N. M., succeeding D. Sullivan, 
resigned. 


Erie —E. H. Harriman and George F. Baker, directors, have been 
elected to the executive committee. 


Great Northern.—George S. Stewart, Assistant Superintendent of 
the Breckenridge division, has been appointed Superintendent 
of the Minot division, succeeding J. M. Davis, recently appointed 
Assistant General Superintendent. 

R. D. Hawkins has been appointed General Master Me- 
chanic of the Central district, with headquarters at Minot, N. 
Dak. The Central district, of which J. M. Davis was re- 
cently appointed Assistant General Superintendent, is a new 
general district and includes the Dakota, Minot and Montana 
divisions and the Montana Central Railway. The jurisdiction 
of the Assistant General Superintendent of the Eastern dis- 
trict has been extended to include the Willmar, Breckenridge, 
Fergus Falls and Northern divisions and the Willmar & Sioux 
Falls Railway. The jurisdiction of the Assistant General Su- 
perintendent of the Western district will include the Kalispell, 
Spokane and Cascade divisions and the Spokane Falls & Nor- 
thern nailway. 


Illinois Central.—T. J. Hudson, Traffic Manager, has been appointed 
General Traffic Manager; F. B. Bowes, Assistant Traffic Man- 
ager, has been appointed Freight Traffic Manager; A. H. Hanson, 
General Passenger Agent, has been appointed Passenger Traffic 
Manager, and S. G. Hatch, Assistant General Passenger Agent, 
has been appointed General Passenger Agent, succeeding Mr. 
Hanson. The offices of Traffic Manager and. Assistant Traffic 
Manager have been abolished. The same appointments have 
been made for the Yazoo & Mississippi Valley. 


Interborough Rapid Transit (New York).—George H. Pegram has 
been appointed Chief Engineer of the Interborough Rapid Tran- 
sit Company and of the Rapid Transit Subway Construction 
Company, succeeding S. L. F. Deyo, Chief Engineer of the latter 
company and of the Subway division of the Interborough. 


Kansas City Southern.—H. Visscher has been appointed Treasurer, 
succeeding F. V. S. Crosby, and R. J. McCarty, Auditor and As- 
sistant Secretary, succeeding H. B. Johnson, resigned. Both 
will have headquarters at Kansas City. 


York Central &€ Hudson River.—A. T. Hardin, Engineer of 
Maintenance of Way, has been appointed Assistant to the Gene- 
ral Manager. 

George W. Vaughan, Division Engineer, has been trans- 
ferred from Buffalo to the office of the Chief Engineer in New 
York in connection with terminal improvement work. 


Newton & Northwestern.—Homer Loring, Treasurer, 
elected President, succeeding Hamilton Browne. 


Pacific & Idaho Northern.—A. R. Randolph, Chief Claim Clerk of 
the Oregon Short Line, has been appointed General Superin- 
tendent, with headquarters at Weiser, Idaho. 





New 


has been 


Panama.—John F. Stevens has been appointed General Manager, 
succeeding John F. Wallace. 


Peoria & Pekin Terminal.—George F. Newman has been appointed 
General Freight Agent. 


St. Louis & San Francisco.—J. G. Taylor, Division Engineer of the 
Western division, has been appointed Resident Engineer of the 
Eastern, Central and Southwestern divisions with headquarters 
at Springfield, Mo. C. B. Spencer, Division Engineer of the 
Northern division, has been appointed Resident Engineer of the 
Northern and Western divisions with headquarters at Joplin, 
Mo. N. B. Hanna has been appointed Resident Engineer of the 
Southern division and of the Kansas City, Memphis & Birming- 
ham, with headquarters at Memphis, Tenn. H. Hall, Assistant 
Division Engineer, has been appointed Assistant Resident En- 
gineer of the River and Cape divisions, with headquarters at 
Cape Girardeau, Mo. All of the resident engineers will report 
to the Engineer of Maintenance of Way. 
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Southern.—Charles Hoffman, who has been Road Foreman of the 
locomotive department of the Chicago, Burlington & Quincy, 
has been appointed Master Mechanic of the St. Louis-Louisville 
Lines, with headquarters at Princeton, Ind. 


Trinity «& Brazos Valley.—Michael Sweeney is Vice-President as 
well as General Manager. R. H. Baker, who has been Vice- 
President and General Manager, continues as Vice-President. 


Wabash.—James K. Howard, Engineer of Maintenance of Way of 
of the Western division, with headquarters at Peru, Ind., and 
Guy Courter, Assistant Engineer of Maintenance of Way of the 
Springfield division, with headquarters at Springfield, I1]., have 
resigned, the latter to go into private business. E. K. Wood- 
ward, Engineer of Maintenance of Way at- Detroit, has been 
appointed to succeed Mr. Howard. A. G. Trippeer, Engineer 
of Maintenance of Way of the St. Louis division, with head- 
quarters at Moberly, Mo., has been transferred to the Detroit 
division, succeeding Mr. Woodward. E. M. Merriweather, En- 
gineer of Maintenance of Way at Springfield, Ill., has been 
transferred to succeed Mr. Trippeer as Engineer of Mainten- 
ance of Way of the Western division, with authority over the 
St. Louis division and headquarters at Moberly, Mo. The juris- 
diction of Edward Shelah, Engineer of Maintenance of Way of 
the Middle division, with headquarters at Decatur, III]., has been 
extended to include the Springfield division. Mr. Shelah thus 
succeeds Mr. Merriweather and Mr. Courter. 

George G. Yeomans, heretofore Purchasing Agent of the 
Chicago, Burlington & Quincy, has been appointed Assistant to 
the First Vice-President. In this position, he will have charge of 
the purchasing and fuel departments of the entire system, in- 
cluding the Wabash-Pittsburg Terminal and Wheeling & Lake 
Erie. 

The authority of J. B. Barnes, Superintendent of Motive 
Power and Machinery has been extended over the car depart- 
ment and the position of Master Car Builder has been abolished. 


Wheeling & Lake Erie.—H. T. Douglas, Jr., Chief Engineer of the 
West Side Belt, has been appointed Consulting Engineer of the 
Wabash Lines east of Toledo. Mr. Douglas’ duties as Chief 
Engineer of the West Side Belt will be taken over by George 
T. Barnsley, Chief Engineer of the Wabash lines east. 


Yazoo & Mississippi Valley.—See Ilinois Central. 


LOCOMOTIVE BUILDING. 
The Buenos Ayres & Rosario has ordered 22 compound six-wheel 


(2-4-0) passenger locomotives from Robert Stevenson & Co., of Dar- 
lington, England. 


The Missouri, Kansas & Texas has ordered 14 simple mogul 
(2-6-0) locomotives, eight simple 10-wheel (4-6-0) locomotives and 
two balanced compound 10-wheel (4-6-0) locomotives from the Bald- 
win Locomotive Works, for September and October delivery, instead 
of 30 locomotives, as reported in our issue of June 23. The mogul 
locomotives will weigh 155,000 lbs., with 133,100 lbs. on the drivers; 
cylinders, 20 in. x 28 in.; diameter of drivers, 63 in.; wagon top 
boiler, with a working steam pressure of 200 lbs.; heating surface, 
2,268 sq. ft.; 298 charcoal iron tubes, 2 in. in diameter and 12 ft. 
8 in. long; Otis steel firebox, 101 in. x 60 in.; grate area, 46.2 sq. ft.; 
tank capacity, 7,500 gallons, and coal capacity, 28,000 lbs. The 
simple 10-wheel locomotives will weigh 145,000 lbs., with 105,000 lbs. 
on the drivers; cylinders, 19 in. x 26 in.; diameter of drivers, 68 
in.; wagon top boiler, with a working steam pressure of 200 lbs.; 
heating surface, 2,372 sq. ft.; 295 iron tubes, 2 in. in diameter and 
14 ft. 3 in. long; Otis steel firebox, 100% in. x 41% in.; grate area, 
29.1 sq. ft.; tank capacity, 6,500 gallons, and coal capacity, 12 tons. 
The compound 10-wheel locomotives will weigh 157,800 lbs., with 
116,500 Ibs. on the drivers; cylinders, 15 and 25 in. x 26 in.; diam- 
eter of drivers, 68 in.; wagon top boiler, with a working steam pres- 
sure of 200 lbs.; heating surface, 2,650 sq. ft.; 294 iron tubes, 2 in. 
in diameter and 16 ft. long; Otis steel firebox, 108% in. x 41% in.; 
grate area, 31 sq. ft.; tank capacity, 6,500 gallons, and coal capacity, 
12 tons. The special equipment for all will include: Westinghouse- 
American air-brakes, “Simplicity” bell ringer, National-Hollow 
brake-beams, Diamond “S” and steel insert brake-shoes, Buckeye 
tender couplers and Leeds reversible pilot couplers, Pyle-National 
electric headlights, Monitor injectors, U. S. metallic piston and valve 
rod packings, Coale safety valves, Leach pneumatic sanding devices, 
Nathan sight-feed lubricators, Railway Steel Spring Co.’s springs, 
Ashcroft steam gages, Standard Steel Works driving and truck 
wheel tires, and Safety Car Heating & Lighting Co.’s steam heat 
equipment for 10-wheel locomotives. 


CAR BUILDING. 


The Chicago & Eastern Illinois has ordered 26 cabooses from 
the Mt. Vernon Car Manufacturing Co. 
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The Chicago, Rock Island & Pacific has ordered 25 cabooses from 
the Mt. Vernon Car Manufacturing Co. 


The Missouri, Oklahoma & Gulf has ordered 50 gondola cars of 
60,000 Ibs. capacity from the American Car & Foundry Co., for 
September delivery. 


The El Paso & Southwestern has ordered 500 side steel dump 
coke cars of 100,000 Ibs. capacity from the Pressed Steel Car Co., 
for December delivery. These cars will weigh approximately 45,000 
Ibs., and measure 40 ft. long and 9 ft. 8% in. wide, both inside meas- 
urements. The special equipment includes: Westinghouse air- 
brakes, Climax steel couplers, Miner tandem draft rigging, Harrison 
dust guards and McCord journal boxes. 


The Chicago & North-Western, as reported in our issue of June 
23, has ordered 500 refrigerator cars of 60,000 lbs. capacity from the 
Chicago Works of the American Car & Foundry Co. for August de- 
livery. These cars are to measure 40 ft. long and 9 ft. wide over 
sills and 7 ft. 5 in. high from sill to plate, with wooden frames 
aud underframes. The special equipment will include: Steel axles, 
Williamson & Priese bolsters, metallic brake-beams, Congdon brake- 
shoes, Westinghouse air-brakes, Chicago & North-Western standard 
brasses, draft rigging, roofs and trucks, Chicago steel couplers and 
cast-irou journal boxes and wheels. 


The United Railroads of San Francisco, as reported in our 
issue of June 16, have ordered 50 California type combination cars 
from the St. Louis Car Co., for September 15 delivery. These cars 
will weigh 14,700 lbs. and have a seating capacity for 42 persons. 
They will measure 13 ft. 2 in. long, and 8 ft. 2 in. wide, inside meas- 
urements; 4 ft. 6 in. iong, and 9 ft. 7 in, wide, over all, and 11 ft. 
7 in. high from rail, with wooden frames and wood and steel under- 
frames. The special equipment includes: Jones & Laughlin axles; 
United Railroads of San Francisco standard bolsters, hand wheel 
and track brakes and couplers; Peckham brake-beams, brake-shoes, 
brasses, journal boxes, springs and trucks; National Electric Co.’s 
air-brakes, Pantasote curtain material, St. Louis Car Co.’s door 
fastenings and doors, incandescent lights, Felton-Sibley Co.’s Tuscan 
red paint, Monitor canvas roofs and Griffin Wheel Co.’s wheels. 








BRIDGE BUILDING. 


Beprorp, N. S.—Bids, it is said, will soon be asked by the Inter- 
colonial for building a railroad bridge to carry double track at this 
place, to cost about $50,000. 


BioomspurG, Pa.—The viewers on the proposed State bridge at 
Mifflinville have decided to report favorably on an overgrade cross- 
ing of the tracks of the Pennsylvania Railroad. The bridge will be 
1,421 ft. long, 125 ft. of which is made necessary by the overgrade 
crossing. It will have a 24-ft. roadway, and 6-ft. walk. 


BRACEBRIDGE, On’T.—Bids are wanted by Alex. C. Salmon, town 
clerk, for building a steel bridge 190 ft. long, with 20-ft. roadway and 
6-ft. walk on cement abutments. Plans at the office of the Engineer, 
Public Works Department, Toronto, Ont. 


Decatur, Inn.—The Highway Commissioners have under consid- 
eration the question of replacing the old wooden bridge over the 
Sagamon river at this place with a steel structure to cost about 
$15,000. 


Fatts City, Nes.—Bids are wanted July 14 by J. C. Tanner, 
County Clerk, for some bridge work in Richardson County. 


GREENSBURG, PA.—The county commissioners have given a con- 
tract for the new bridge over the Youghiogheny River at West New- 
ton to the Pope Bridge Co., of Beaver Falls, at $67,885. 


HAVERHILL, MAss.—The bids recently opened at the office of the 
County Commissioners at Salem for the new bridge at Haverhill 
varied from that of the American Bridge Co.’s bid of $177,950 (the 
lowest bidder) to $204,000. 


LANCASTER, PA.—The Lancaster & Eastern, which is building an 
electric line from Lancaster to Christiania, via Gap, will build bridges 
over Conestoga creek near Witmer’s, and just east of Leaman Place. 


LyME, Conn.—The plans for the new bridge of the New York, 
New Haven & Hartford over the Connecticut river have been ap- 
proved by the Federal authorities, and it is reported that the bridge 
will be built in one year. 


MANItTowoc, Wis.—A bridge may be built at Tenth street at a 
cost of $50,000 by the Fox River Valley Railway Co. 


St. Louris, Mo.—An ordinance is being prepared authorizing a 
vote to be taken on the question of appropriating about $5,000,000 for 
building a free municipal bridge over the Mississippi river. 


SANDUSKy, OnI0o.—Bids are wanted July 10 by the Board of 
County Commissioners for building a steel and concrete arch in 
Oxford township, Erie County. Charles Kubach is Auditor. 


SHERMAN, Tex.—The Houston & Texas Central, it is said, is 
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planning to replace many of its old bridges along the line of its 
road between this place and Dallas with new structures. 


WAYNESBORO, Pa.—The Western Maryland has given the Penn- 
sylvania Steel Co. a contract for the reconstruction of four bridges 
on the main line and two on the West Virginia Central, as follows: 
Main Line—Over Marsh Run, near Hagerstown, to be of 4314 deck- 
plate girder spans; over Antietam Creek, east of Hagerstown, to 
have two 75-ft. deck plate girder spans; over Coconecocheague Creek, 
near Williamsport, to have four 80-ft. 6-in. deck-plate girder spans; 
over Little Conococheague Creek, West Virginia Central-Gerstell 
Bridge, to have two 120 ft. through riveted truss spans and two 32- 
ft. 10-in. deck-plate girder spans; Dawson Bridge, to have one 120-ft. 
through riveted truss span and two 54-ft. 4-in. deck-plate girder 
spans. All the work to be finished by December 1. 


WEBSTER SPRINGS, W. Va.—Bids are wanted July 13 by P. M. 
McElwain, Clerk of the County Court, for building an iron bridge 
100 ft. long over the Elk river in Webster County. 





York, Pa.—The York Street Railway Co. will build a subway 
360 ft. long, 30 ft. wide, and 13 ft. high, under the Northern Central 
tracks at Richland avenue. 


Other Structures. 


CHAMPAIGN, InLt.—The Cleveland, Cincinnati, Chicago & St. 
Louis, it is said, is planning to put up a new passenger station at 
this place, to cost about $25,000; also a new freight house. 


Cuicago, Inu.—The Chicago & Western Indiana, it is said, will 
build a new station at 47th street, to cost about $50,000; also one 
at 55th street. 


Ext Paso, Tex.—Plans are being made for new shops for the 
joint use of the El Paso & Southwestern and the El Paso-North- 
eastern, to consist of brick and steel structures and a machine 
shop, 127 x 323 ft., repair shop 110 x 300 ft., blacksmith shop 80 x 
100 ft., power house 50 x 100 ft., a mill 100 x 200 ft., a 20-stall 
roundhouse and some other buildings. 


EverRETT, WAsH.—The Great Northern, it is said, is planning to 
put up a brick passenger station here. 


HILLYARD, WASH.—The Great Northern, it is reported, will 
spend about $300,000 in improvements at this place, to include a 
new freight house and improvements to its roundhouse and yards. 


JOHNSON City, TENN.—The Southern, it is reported, has plans 
ready for putting up a new passenger station at this place. 


Monrorg, N. C.—The Seaboard Air Line is planning to put up a 
new passenger station and freight house to cost about $60,000. 


NEw York, N. Y.—Plans have been made by Bridge Commis- 
sioner Best and submitted to the Board of Estimate for building a 
new terminal at the Manhattan end of the Brooklyn Bridge, to dou- 
ble its present capacity, at a cost of about $5,000,000. 


Port RicomMonp, N. Y.—The Philadelphia & Reading has given a 
contract to the Millard & McGraw Construction Co. for putting up a 
brick office building two stories high. 


VANCOUVER, B. C.—A large terminal depot, it is reported, will 
be built by the Great Northern at this place. 


RAILROAD CONSTRUCTION. 








New Incorporations, Surveys, Etc. 


APALACHICOLA NorRTHERN.—A contract has been given by this 
company to the Morey Engineering & Construction Co., of St. Louis, 
Mo., to build its road from St. Joseph Bay, Fla., east to Apalachicola, 
and thence north to River Junction, a distance of about 80 miles. 


BLUFFTON & Fort WAYNE (ELEctTRIC).—Bonds have recently been 
issued by this company, the proceeds of which are to be used to ex- 
tend the Muncie, Hartford & Fort Wayne from Bluffton north to 
Fort Wayne, Ind., a distance cf 25 miles. 


Bronx, YONKERS & WHITE PLAins.—Application has been made 
by a company under this name in New York for a franchise to build 
an electric road from the Borough of the Bronx, New York City, 
north to White Plains, about 15 miles. 


BROOKVILLE & MAHONING (Pirrspurc, SHAWMUT & NorTHuERN).— 
This company has begun the construction of its road from Hyde, in 
Elk County, Pa., at which point connection will be made with the 
Pittsburg, Shawmut & Northern, southwest through Brookville to 
Freeport, on the Pennsylvania, a distance of about 103 miles. W. 
P. Mulhern, George S. Ramsey, E. B. Tilden and others, of St. 
Mary’s, are interested. 


BuFrFraLo, LAKE Erte & NiaGAra.—A charter has been granted 
this company in New York, with a capital of $4,040,000, to-build a 
_railroad around Buffalo, from a point on the shore of Lake Erie 
southwest of Buffalo through the towns of Hamburg, West Seneca 
and Amherst to the Niagara river at Tonawanda, and thence to 
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the International bridge at Buffalo. The directors include: C. N. 


Bushnell, J. H. Metcalf and H. W. Putnam, of Buffalo. 


CARLINVILLE, ALTON & St. Louts.—Incorporation has been asked 
by this company in Illinois with headquarters in Jerseyville to 
build a railroad from Carlinville southwest to Jerseyville, and 
thence south to Alton, about 50 miles. The incorporators and first 
board of directors include: Andrew J. Gross, J. M. Page, J. W. 
Becker, J. C. McGrath, all of Jerseyville; A. L. Austen, of Chi- 
cago; Robert Curdie and J. M. Rhoades, of Alton, III. 


Cuicaco & NortH-WESTERN.—A contract has been given by this 
company to Kilpatrick Bros. & Collins at about $750,000 to build an 
extension of its road from Casper, Wyo., west to the edge of the 
Shoshone reservation, a distance of about 135 miles. (See Construc- 
tion Record.) 


CoLorApo, Texas & Mexico.—The stockholders of this company 
will vote on July 10 on issuing bonds, in conformity with the ruling 
of the Texas Railroad Commission, to build 400 miles of road from 
Wilbarger County, Tex., to a connection with the San Antonio & 
Aransas Pass, near Comfort; also to build a line from Washburn, 
Tex., connecting with the Fort Worth & Denver City, the Atchison 
and the Rock Island, to San Antonio. 


GREAT NorTHERN.—Contracts have been given by this company 
to Owens & Loveland, of Omaha, Neb., for the first 10 miles of its 
extension north from Ashland, Neb. Callahan Bros. and Phelan 
& Shirley, of Omaha, have the contract for building 50 miles near 
Yutan and in the Winnebago reservation. Work is to be begun at 
once at Sioux City, Freemont, and Ashland, and the contracts call 
for the completion of the work before November 1. Contracts for 
the balance of the extension, which is to be 105 miles long, it is 
said, have been given to St. Paul contractors. 


KANSAS, OKMULGEE & GuLF.—This company, which has a capital 
of $2,500,000, recently filed a mortgage for $3,000,000 to raise funds 
to build its projected road from Kansas City south through the 
Cherokee, Creek and Choctaw nations, to a point on the Red river 
near the 96th meridian. A branch line is also to be built from 
Okmulgee, Ind. T., northeast to Joplin, Mo., a total distance of 
about 560 miles. F. H. Smith, of Okmulgee, Ind. T., is President. 


MEXICAN CENTRAL.—This company is reported to have let the 
contract to Hampson & Smith, of the City of Mexico, for building 
the extension of its branch which terminates at Tuxpan to the port 
of Manzanillo, on the Pacific coast. As reported in last week’s issue 
of the Railroad Gazette, the Mexican Central has an option until 
September 6 on the Mexican National Construction Co.’s line, which 
runs from Colima to Manzanillo, 89 miles. If the option is exer- 
cised and this road taken over, there will be about 40 miles of line 
from Tuxpan to Colima to be built to complete the line to Man- 
zanillo. On the other hand, a new line from Tuxpan to Manzanillo 
would be about 125 miles long. 


MIssIssipp1 VALLEY & GuLF.—Incorporation has been granted a 
company under this name in Oklahoma, with a capital of $50,000,000. 
Its headquarters are at Guthrie, Okla. T., and at Chicago, Ill. It is 
proposed to build a railroad from Keokuk, Iowa, southwest through 
Missouri to a point on the Arkansas river in Arkansas. ‘The in- 
corporators include: E. L. Cochanour and S. S. Cochanour, of Keo- 
kuk; G. P. Dalton, of Muscatine; G. A. Mason and: T. Rockenfeller, 
of Chicago, and H. W. Pentecost and I. M. Louden, of Guthrie. 


NATIONAL OF Mexico.—The new line of this company from 
Monterey, Mex., east to Matamoras, which was operated as far as 
Los Aldamas, about 83 miles, last year, has been completed to 
Metamoras, a total distance of 205 miles. 


NorTHERN Paciric.—A contract has been let by this company 
to Donald Grant, of Faribault, for building the first 15 miles of its 
proposed extension from Denhoff, N. Dak., west to Coalharbor, in 
McLean County, a distance of 54 miles. 


OKLAHOMA INTERURBAN (ELEcTRIC).—An officer writes that this 
company is in the market for material for building about three 
miles of electric railway, and also that the company is planning to 
continue its line to Lexington, a distance of 40 miles. C. V. Eggles- 
ton, Oklahoma City, Okla. T., is President and General Manager. 


OpELouSAS, GULF & NorRTHEASTERN.—An officer writes that the 
chances are good for building this road from Melville, La., to Ope- 
lousas, and that contracts may be let for the work in about 60 days. 
There will be only one steel bridge. T. H. Lewis is President and 
Ira W. Sylvester is Chief Engineer, both of Opelousas. 


PENNSYLVANIA.—A contract has been given by this company to 
the Millard & McGraw Construction Co., of Philadelphia, for double 
tracking and straightening the tracks of its Princeton branch, on 
which work is to begin at once. This branch, which is about three 
miles long, is to be made double-track throughout. 

Surveys, it is reported, are being made by this company for 
building a new freight line around Baltimore. The new line is to 
be about 10 miles long, and will be a surface road the entire dis- 
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tance, leaving the main line of the Philadelphia, Baltimore & Wash- 
ington at Stemmer’s Run. A connection is to be made with the 
I’'rederick Road extension on the south side of Baltimore. 


Pusiic SERVICE CorRPORATION.—This company is said to be plan- 
ning to build a high-speed electric road from Newark, N. J., to New 
York City. 

RockLAND, JASPER & NorTH-WESTERN.—A charter has been grant- 
ed this company in Texas, with a capital of $100,000 to build a rail- 
road from Rockland, in Tyler County, Tex., east to Jasper, in Jasper 
County, approximately 25 miles. The incorporators include: W. W. 
Kyle, S. K. Stone, W. W. Cunningham and others, of Beaumont. 


Sr. Paut & Drs Moines.—This company has been organized in 
Iowa with a capital of $1,000,000, to build a railroad from Iowa 
Falls to the Minnesota state line, with certain branches. The head- 
quarters of the company will be at Iowa Falls. This is to be the 
construction company for the proposed extension of the Des Moines, 
Iowa Falls & Northern from Iowa Falls to Mason City, or Charles 
City, lowa, a distance of about 110 miles. The incorporators are: 
E. S. Ellsworth, William Welden, W. J. Souder, of Iowa Falls, and 
W. H. Tylee and W. A. W. Dodge, of Boston, Mass. (See Construc- 
tion Record.) 

SPOKANE INTERNATIONAL.—An officer writes that contracts have 
been let for building this proposed road from Spokane to the in- 
ternational boundary line, where connection will be made with the 
Canadian Pacific. The work includes some heavy sections, and it is 
not yet known just what bridges will be put up or tunnels pierced. 
C. W. Chapin, of New York, is President, and E. G. Tabor, Chief 
Engineer. 

Trinity & Brazos VatLtEy.—An amendment to its charter has 
been filed by this company, which was recently bought by the 
Colorado & Southern, contemplating the building of an extension 
from the northern terminus at Cleburne, in Johnson County, north 
to Forth Worth, and thence east to Dallas, about 65 miles; also 
for a line from a point near Maxia north to Dallas, approxi- 
mately 80 miles, and for an extension from the southern termi- 
nus at Maxia to Galveston, via Houston, about 200 miles, with 
an extension eastward towards Louisiana, passing through Beau- 
mont to Orange, on the state line, about 110 miles. 

Vinira & WesterN.—A charter has been granted this company 
in Oklahoma Territory to build a railroad from Vinita, Ind. T., 
northwest through the Cherokee nation, and through the counties 
of Montgomery, Chautauqua and Cowley in Kansas, a distance of 
about 140 miles; also to build two branches, one 20 miles and the 
other 85 miles. The incorporators include: F. R. Pierce, of St. 
Louis; C. C. Nelson, of Fort Scott; G. F. Badgett, of Tonopah, Nev.; 
L. F. Parker, Jr., of Vinita; J. S. Mabon, of Guthrie; M..P. Libby 
and A. Schoenhart, of El Reno. 


RAILROAD CORPORATION NEWS. 


BALTIMORE & On10.—The Staten Island Rapid Transit Railroad Co., 
which is controlled by the Baltimore & Ohio, has been authorized 
by the New York State Railroad Commissicen to issue $5,000,000 
in new bonds. Of this amount, $3,500,000 is to be used to refund 
$1,000,000 first-mortgage 6 per cent. bonds of the old S. I. R. T. 
R. R. Co., due 1918, and $2,500,000 second-mortgage 4 per cent. 
bonds due July 1, 1904. 

CENTRAL OF NEW JERSEY.—This company is reported to have bought 
control of the New Jersey & Pennsylvania, which runs from 
Whitehouse, N. J., on the Central of New Jersey, north to Morris- 
town, 27 miles. Up to a few months ago the name of the road 
was the Rockaway Valley. 

Cuicaco & Atton.—The Chicago & Alton Railroad Co. has sold to 
Kuhn, Loeb & Co., $5,000,000 3 per cent. fifty-year refunding 
bonds. These are issued for betterments and are part of an 
authorized issue of $45,350,000, of which $37,388,000 have already 
been issued. The authorized issue was increased from $40,000,- 
000 in September, 1904. The Chicago & Alton Railway Co. owns 
more than 98 per cent. of the stock of the Chicago & Alton Rail- 
road Co. 


Cuicaco & EAstern Itrinors.—The stockholders of this company 
have ratified the proposed issue of $55,000,000 fifty-year 4 per 
cent. bonds, redeemable at 10214. Of these bonds $34,626,000 will 
be used for refunding purposes. 


Cuicaco & NorTH-WESTERN.—Permission has been given by the New 
York Stock Exchange to list $10,609,200 additional common stock 
from time to time on official notification that it has been issued 
and: paid in full. This will make the total amount issued $59,- 
949,900. 

CHICAGO TERMINAL TRANSFER.—This company has again defaulted 
on its 4 per cent. bonds. The previous default was in January. 
Under the mortgage, the holders of 50 per cent. of the bonds 


VoL. XXXIX., No. 1. 


may now foreclose on account of the January default. It has 
been stated that the road will be sold to one of several different 
railroads entering Chicago, but there appears to be no authorita- 
tive information at present as to which of these will get the 
property. 

CLEVELAND, CINCINNATI, CHICAGO & St. Louis.—Gross earnings for 
the quarter ended June 30 were $5,225,900, a decrease of $226,300 
from 1904. Operating expenses were $3,928,600, and net earn- 
ings, $1,297,300, a decrease of $227,800 from 1904. For the six 
months ended June 30, gross earnings were $10,154,800, an in- 
crease of $155,000, and net earnings, $2,210,000, a decrease of 
$16,900. All earnings for 1905 are partly estimated. 


CONSOLIDATED RAILWAY (N. Y., N. H. & H.).—The Consolidated Rail- 
way has bought the Branford Light & Water Co.’s trolley line, 
five miles long, from East Haven, Conn., to Branford. The 
Branford Company has an authorized capital stock of $600,000, 
only half of which has been issued. The road has been operated 
by the Fairhaven & Westville, one of the Consolidated properties. 
The price paid is said to have been about $80 per $100 share 
for the $300,000 stock, and the payment to have been made in 4 
per cent. Consolidated Railway debentures. 


East TENNESSEE & WESTERN NortH CarontinaA.—The_ stockholders 
have authorized a new issue of $500,000 in bonds to pay the 
present bonded indebtedness and to buy four miles of railroad 
in Mitchell County, N. C. 


GREEN Bay & WESTERN.—A committee representing a considerable 
amount of the “B” debentures is asking, by advertisement, de- 
posits of these securities for the purpose of obtaining income 
alleged to belong to the owners of these obligations and securing 
their interests on any transfer of the property. The advertise- 
ment states that the net earnings are sufficient to pay a sub- 
stantial percentage on the “B” debentures after full payments 
on all prior claims. When the road was reorganized at fore- 
closure sale in 1895, its securities were exchanged for “A” and 
“B” debentures and stock. After 21% per cent. has been paid each 
on the “As” and the stock, and the two have in addition shared 
equally in the surplus up to 5 per cent. each, all surplus earn- 
ings are according to the reorganization plan to go to holders 
of the “Bs.” 

Lona ISLAND.—Application has been made to the New York.Stock 
Exchange to list $5,691,000 additional refunding mortgage 4 per 
cent. bonds of 1949. This will make the total amount listed 
$17,891,000. 


New York Centrat & Hupson River.—The lease of the Beech Creek 
Extension Railroad to the New York Central is reported to pro- 
vide that the Central shall pay 314 per cent. interest on the out- 
standing $3,500,000 bonds issued in 1901 and 4 per cent. on an 
issue limited to $20,000,000 of consolidated mortgage bonds 
which is to be made. The Beech Creek Extension is a recent 
consolidation of the Beech Creek Extension, Curwensville & 
Bower, Pittsburg & Eastern, and Clearfield Southern, all con- 
trolled by the New York Central. 


New York, ONTARIO & WESTERN.—A new mortgage to secure $12,000,- 
000 4 per cent. fifty-year gold bonds has been made by this 
company to the New York Trust Company, trustee. 


PHILADELPHIA & Reapinc.—Gross earnings of the Philadelphia & 
Reading for May were $3,550,477, against $2,956,570 in 1904. Net 
earnings were $1,522,398, against $1,109,284 in 1904. Dividend 
payments are now at the rate of 4 per cent. a year. 


RALEIGH & SoutHprort.—This company, formerly the Raleigh & Cape 
Fear, whose road runs from Raleigh, N. C., southeast to Lilling- 
ton, 35 miles, has made a mortgage to the Knickerbocker Trust 
Co., of New York, as trustee, to secure $2,000,000 5 per cent. 
bonds. An extension to Fayetteville, 50 miles, and probably to 
Southport, 90 miles further, is to be built. 


Sr. Louis & SAN FrANcisco.—The Beaumont, Sour Lake & Western, 
a road 22 miles long, which runs from Brownsville to Sour Lake, 
in Texas, has been sold to the St. Louis & San Francisco, or to 
the Yoakum interesis. Colonel R. C. Duff, of Beaumoni, Tex., 
will, it is reported, be elected President of the road. G. W. 
Meeker, who is now President, has stated that all the stock of 
the road and the majority of the bonds have changed hands, and 
that the new owners will soon assume charge of the property. 


WESTERN Paciric.—A meeting of the stockholders has been called 
for August 23 to vote on a proposition to increase the capital 
stock of the company from $50,000,000 to $75,000,000. This in- 
crease, it is said, is to reimburse the Denver & Rio Grande for 
advances which it may be called upon to make for building 
branch lines in California for the Western Pacific. By the terms 
of the issue’ of $50,000,000 first-mortgage bonds, if the proceeds 
of that issue are not sufficient to pay all the cost of construc- 
tion, including branch lines, the necessary funds are to be pro- 
vided by the issue of junior securities. 











